SECTION 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section applies to all sections of Division 26.

B. Furnish and install electrical wiring, systens, equipnment and
accessories in accordance with the specifications and draw ngs.
Capacities and ratings of notors, transforners, cable, sw tchboards
panel boards, automatic transfer switches, and other itens and
arrangenents for the specified itens are shown on draw ngs.
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C. Electrical service entrance equi pnent and arrangenents for tenporary and

per manent connections to the utility’'s systemshall conformto the

utility's requirements. Coordinate fuses, circuit breakers and rel ays

with the utility's system and obtain utility approval for sizes an
settings of these devices.

D. Wring anpacities specified or shown on the drawi ngs are based on ¢
conductors, with the conduit and raceways accordingly sized. Alumn
conductors are prohibited.

1.2 M NI MUM REQUI REMENTS

A. References to the International Building Code (1BC), National Elect
Code (NEC), Underwriters Laboratories, Inc. (UL) and National Fire
Protecti on Association (NFPA) are mnimuminstallation requirenent
st andar ds.

B. Drawi ngs and ot her specification sections shall govern in those

d

opper
um

rical

i nstances where requirenents are greater than those specified in the

above st andards.
1.3 TEST STANDARDS

A. All materials and equi pnent shall be listed, |abeled or certified by a

national ly recogni zed testing | aboratory to neet Underwiters
Laboratories, Inc., standards where test standards have been
est abl i shed. Equi prent and materials which are not covered by UL

Standards wi |l be accepted provided equi pnent and material is |isted,

| abel ed, certified or otherwi se determ ned to neet safety requirene
of a nationally recognized testing |aboratory. Equi pment of a class

nts

whi ch no nationally recogni zed testing |aboratory accepts, certifies,
lists, labels, or determnes to be safe, will be considered if inspected

or tested in accordance with national industrial standards, such as
NEMA, or ANSI. Evidence of compliance shall include certified test
reports and definitive shop draw ngs.

B. Definitions:
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1. Listed; Equipnment, materials, or services included in a |ist
publ i shed by an organi zation that is acceptable to the authority
havi ng jurisdiction and concerned with eval uati on of products or
services, that nmmintains periodic inspection of production or listed
equi pment or materials or periodic evaluation of services, and whose
listing states that the equi pment, material, or services either neets
appropriate designated standards or has been tested and found
suitable for a specified purpose.
2. Label ed; Equi pnent or materials to which has been attached a | abel,
synbol, or other identifying mark of an organization that is
acceptable to the authority having jurisdiction and concerned with
product eval uation, that maintains periodic inspection of production
of | abel ed equi pnent or materials, and by whose | abeling the
manuf acturer indicates conpliance with appropriate standards or
performance in a specified manner.
3. Certified; equiprment or product which
a. Has been tested and found by a nationally recogni zed testing
| aboratory to neet nationally recognized standards or to be safe
for use in a specified manner.

b. Production of equipnent or product is periodically inspected by a
national ly recogni zed testing | aboratory.

c. Bears a label, tag, or other record of certification

4. Nationally recognized testing | aboratory; |aboratory which is
approved, in accordance with OSHA regul ations, by the Secretary of
Labor.

1.4 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)

A. Manufacturers Qualifications: The nanufacturer shall regularly and
presently produce, as one of the manufacturer's principal products, the
equi prent and material specified for this project, and shall have
manufactured the itemfor at |east three years.

B. Product Qualification
1. Manufacturer's product shall have been in satisfactory operation, on

three installations of simlar size and type as this project, for
approxi mately three years.

2. The Governnent reserves the right to require the Contractor to submt
alist of installations where the products have been in operation
bef ore approval .

C. Service Qualifications: There shall be a pernmanent service organization
mai nt ai ned or trained by the manufacturer which will render satisfactory
service to this installation within four hours of receipt of
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notification that service is needed. Submt name and address of service
or gani zati ons.
1.5 APPLI CABLE PUBLI CATI ONS
A. Applicable publications listed in all Sections of Division are the
| at est issue, unless otherw se noted.
1.6 MANUFACTURED PRODUCTS
A. Materials and equi pment furnished shall be of current production by
manuf acturers regularly engaged in the nanufacture of such itens, for

whi ch repl acenent parts shall be avail abl e.

B. When nore than one unit of the sane class or type of equipnment is
required, such units shall be the product of a single manufacturer.
C. Equi pnent Assenblies and Conponents:

1. Conponents of an assenbled unit need not be products of the sane
manuf act urer.

2. Manufacturers of equi pnent assenblies, which include conponents nade
by others, shall assune conplete responsibility for the fina
assenbl ed unit.

3. Conmponents shall be conpatible with each other and with the tota
assenbly for the intended service.

4. Constituent parts which are simlar shall be the product of a single
manuf act urer.

D. Factory wiring shall be identified on the equi pment being furnished and
on all wiring diagrans.
E. When Factory Testing |Is Specified:

1. The Governnent shall have the option of witnessing factory tests. The
contractor shall notify the VA through the Resident Engi neer a
m ni mum of 15 worki ng days prior to the manufacturers making the
factory tests.

2. Four copies of certified test reports containing all test data shal
be furnished to the Resident Engineer prior to final inspection and
not nmore than 90 days after conpletion of the tests.

3. Wien equipnent fails to neet factory test and re-inspection is
required, the contractor shall be liable for all additional expenses,
i ncl udi ng expenses of the Government.

1.7 EQUI PMENT REQUI REMENTS
A. Where variations fromthe contract requirenents are requested in

accordance with Section 00 72 00, GENERAL CONDI TI ONS and Section 01 33

23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES, the connecting work and

rel ated conponents shall include, but not be Ilimted to additions or

changes to branch circuits, circuit protective devices, conduits, wre,
feeders, controls, panels and installation nethods.
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1.8 EQUI PMENT PROTECTI ON

A

Equi pnrent and nmaterials shall be protected during shipnment and storage

agai nst physical damage, vermn, dirt, corrosive substances, funes,

nmoi sture, cold and rain.

1. Store equipnent indoors in clean dry space with uni formtenperature
to prevent condensation. Equipnment shall include but not be limted
to panel boards, transforners, notor controllers, enclosures,
controllers, circuit protective devices, cables, wire, light
fixtures, electronic equipnent, and accessori es.

2. During installation, equipnent shall be protected against entry of
foreign matter; and be vacuum cl eaned both inside and outside before
testing and operating. Conpressed air shall not be used to clean
equi prent. Renpve | oose packing and flammable nmaterials frominside
equi pnent .

3. Dammged equi pnent shall be, as determ ned by the Resident Engineer,
placed in first class operating condition or be returned to the
source of supply for repair or replacenent.

4. Painted surfaces shall be protected with factory installed renovabl e
heavy kraft paper, sheet vinyl or equal

5. Damamged pai nt on equi pnent and materials shall be refinished with the
sane quality of paint and worknanship as used by the manufacturer so
repaired areas are not obvious.

1.9 VWORK PERFORVANCE

A

B

C

Al electrical work rmust conmply with the requirements of NFPA 70 (NEC),
NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J, OSHA Part 1910 subpart S
and OSHA Part 1910 subpart K in addition to other references required by
contract.

Job site safety and worker safety is the responsibility of the

contractor.

El ectrical work shall be acconplished with all affected circuits or

equi prent de-energi zed. Wien an el ectrical outage cannot be acconplished

in this manner for the required work, the follow ng requirenents are

nmandat or y:

1. Electricians must use full protective equipnent (i.e., certified and
tested insulating material to cover exposed energi zed el ectrica
conponents, certified and tested insulated tools, etc.) while working
on energi zed systens in accordance with NFPA 70E.

2. Electricians nust wear personal protective equipnent while working on
energi zed systens in accordance with NFPA 70E.

3. Before initiating any work, a job specific work plan nust be
devel oped by the contractor with a peer review conducted and

26 05 11 - 4



09-10

docunent ed by the Resident Engi neer and Medical Center staff. The
wor k plan nmust include procedures to be used on and near the live
el ectrical equipnment, barriers to be installed, safety equipnent to
be used and exit pathways.

4. Wrk on energized circuits or equi pnent cannot begin until prior
witten approval is obtained fromthe Resident Engineer

For work on existing stations, arrange, phase and performwork to assure

el ectrical service for other buildings at all tines. Refer to Article

OPERATI ONS AND STORAGE AREAS under Section 01 00 00, GENERAL

REQUI REMENTS.

New work shall be installed and connected to existing work neatly,

safely and professionally. Disturbed or damaged work shall be replaced

or repaired to its prior conditions, as required by Section 01 00 00,

GENERAL REQUI REMENTS.

Coordi nate | ocation of equi pnent and conduit with other trades to

m nim ze interferences.

1.10 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS

A

Equi pnent | ocation shall be as close as practical to |ocations shown on

t he draw ngs.

Wor ki ng spaces shall not be |less than specified in the NEC for al

vol t ages specified.

I naccessi bl e Equi prent :

1. Where the Governnent determ nes that the Contractor has installed
equi pnment not conveniently accessible for operation and mai nt enance,
t he equi pnent shall be renmobved and reinstalled as directed at no
additional cost to the Government.

2. "Conveniently accessible" is defined as bei ng capabl e of being
reached quickly for operation, naintenance, or inspections wthout
the use of |adders, or without clinmbing or crawing under or over
obstacl es such as, but not limted to, nmotors, punps, belt guards,
transformers, piping, ductwork, conduit and raceways.

1.11 EQUI PMENT | DENTI FI CATI ON

A

In addition to the requirenents of the NEC, install an identification
sign which clearly indicates information required for use and

mai nt enance of itens such as switchboards, panel boards, cabinets, fused
and unfused safety switches, autonmatic transfer sw tches, separately
enclosed circuit breakers, individual breakers and controllers in

swi t chboards, and notor control assenblies, control devices and ot her
significant equi pment.

Nanepl ates for Nornmal Power System equi pnment shall be | aminated bl ack
phenolic resin with a white core with engraved lettering. Naneplates

26 05 11 - 5



09-10

for Essential Electrical System (EES) equi pnent, as defined in the NEC,
shall be lam nated red phenolic resin with a white core with engraved
lettering. Lettering shall be a mininmumof 1/2 inch [12nm hi gh.
Nanepl at es shal |l indicate equi pnent designation, rated bus anperage,

vol tage, nunber of phases, nunber of wires, and type of EES power branch
as applicable. Secure naneplates with screws.

C. Install adhesive arc flash warning | abels on all equi prment as required
by NFPA 70E. Label shall indicate the arc hazard boundary (inches),
wor ki ng di stance (inches), arc flash incident energy at the working
di stance (cal ories/cnf), required PPE category and description including
the glove rating, voltage rating of the equipnment, |limted approach
di stance (inches), restricted approach distance (inches), prohibited
approach di stance (inches), equipnent/bus name, date prepared, and
manuf act urer nane and address.

D. See Appendix A, Circuit Directory Guidelines, for additional panel,
transformer, and circuit nam ng requirenents.

1.12 SUBM TTALS

A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.

B. The Governnent's approval shall be obtained for all equipnent and
material before delivery to the job site. Delivery, storage or
installation of equi pment or material which has not had prior approva
will not be permitted at the job site.

C. Al submttals shall include adequate descriptive literature, catal og
cuts, shop drawi ngs and other data necessary for the Governnent to
ascertain that the proposed equi pnent and nmaterials conply with
specification requirenments. Catalog cuts submtted for approval shal
be legible and clearly identify equi pment being subnmitted.

D. Submittals for individual systens and equi prent assenblies which consist
of nore than one item or conponent shall be nade for the system or
assenbly as a whole. Partial submttals will not be considered for
approval .

1. Mark the submittals, "SUBM TTED UNDER SECTI ON "

2. Submittals shall be nmarked to show specification reference including
t he section and paragraph nunbers.

3. Submit each section separately.

E. The submittals shall include the foll ow ng:

1. Information that confirns conpliance with contract requirenents.
I nclude the manufacturer's nane, nodel or catal og nunbers, catal og
i nfornmation, technical data sheets, shop draw ngs, pictures,
nanepl ate data and test reports as required.
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Submittals are required for all equi pnment anchors and supports.
Submittals shall include weights, dinensions, center of gravity,
standard connections, nmanufacturer's recomendati ons and behavi or
problens (e.g., vibration, thernmal expansion,) associated with

equi prent or piping so that the proposed installation can be properly
reviewed. |nclude sufficient fabrication information so that
appropriate nounting and securing provisions nmay be designed and/ or
attached to the equi pnent.

El ementary and interconnection wiring diagrans for conmunicati on and
signal systens, control systens and equi pnent assenblies. A

termnal points and wiring shall be identified on wiring diagrans.
Parts |ist which shall include those replacenent parts recomended by
t he equi pnent nanuf act urer

F. Manual s: Submt in accordance with Section 01 00 00, GENERAL
REQUI REMENTS.

1

Mai nt enance and Operation Manuals: Submit as required for systens and
equi pment specified in the technical sections. Furnish four copies,
bound i n hardback bi nders, (manufacturer's standard bi nders) or an
approved equival ent. Furnish one conplete manual as specified in the
technical section but in no case |ater than prior to performance of
systens or equi pnent test, and furnish the renmaining nanuals prior to
contract conpletion

Inscribe the following identification on the cover: the words

" MAI NTENANCE AND OPERATI ON MANUAL, " the nane and | ocation of the
system equi prent, building, name of Contractor, and contract nunber.
Include in the manual the nanes, addresses, and tel ephone nunbers of
each subcontractor installing the systemor equi pnent and the |oca
representatives for the system or equipnent.

Provide a "Table of Contents" and assenble the manual to conformto
the tabl e of contents, with tab sheets placed before instructions
covering the subject. The instructions shall be |legible and easily
read, with |arge sheets of draw ngs fol ded in.

The manual s shal | incl ude:

a. Internal and interconnecting wiring and control diagrans with data
to explain detail ed operation and control of the equi pnment.

A control sequence describing start-up, operation, and shut down.
Description of the function of each principal item of equipnent.
Installation instructions.

Saf ety precautions for operation and mai nt enance.

Diagrans and illustrations.

- ® Q O T
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g. Periodic nmaintenance and testing procedures and frequencies,

i ncludi ng repl acement parts nunbers and repl acenent frequencies.

h. Performance data.

i. Pictorial "exploded" parts list with part nunbers. Enphasis shal
be placed on the use of special tools and instrunments. The |ist
shal | indicate sources of supply, recomrended spare parts, and
nane of servicing organization

j. List of factory approved or qualified permanent servicing
organi zations for equi pment repair and periodic testing and
mai nt enance, including addresses and factory certification
qual i fications.

G Approvals will be based on conpl ete subni ssion of manuals together with

H

shop draw ngs.

After approval and prior to installation, furnish the Resident Engineer
wi th one sanple of each of the follow ng:

1. A 300 mm (12 inch) length of each type and size of wire and cable
along with the tag fromthe coils of reels fromwhich the sanples
wer e taken.

Each type of conduit coupling, bushing and termination fitting.
Conduit hangers, clanps and supports.

Duct seal i ng conpound.

ok w DN

Each type of receptacle, toggle switch, occupancy sensor, outlet box,
manual notor starter, device wall plate, engraved naneplate, wire and
cable splicing and terminating material, and branch circuit single
pol e nol ded case circuit breaker

1.13 SI NGULAR NUMBER

A

Where any device or part of equipnent is referred to in these
specifications in the singular nunber (e.g., "the switch"), this
reference shall be deened to apply to as many such devices as are
required to conplete the installation as shown on the draw ngs.

1. 14 ACCEPTANCE CHECKS AND TESTS

A

The contractor shall furnish the instrunents, materials and | abor for
field tests.

1.15 TRAI NI NG

A

Training shall be provided in accordance with Article, | NSTRUCTIONS, of
Section 01 00 00, GENERAL REQUI REMENTS.

Training shall be provided for the particul ar equi pment or system as
required in each associ ated specification
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C. Atraining schedule shall be devel oped and subnitted by the contractor
and approved by the Resident Engineer at |east 30 days prior to the
pl anned trai ni ng.
---END- - -
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Sanpl es of panel
when applicable) as follows:

PANEL DI RECTORY CARDS

APPENDI X A
CIRCU T DI RECTORY GUI DELI NES

11- Dec- 06

nane (and information with Room number-Buil di ng numnber

PANEL 1 (FED FROM SITE TRANS. T1, GRNDS-79)

PANEL 1 (FED FROM SI TE PANEL T21, GRNDS-91)

PANEL 1 (FED FROM TRANSFORMER T1, 486-91)

ATS1 (FED FROM ESD, 486-91) ESD = Emergency Servi ce Di sconnect

PANEL 1 (FED FROM ATS1, 486-91) ATS = Autonatic Transfer Switch
PANEL 1 (FED FROM MrS1, 486-91) MIS = Manual Transfer Switch
PANEL 1 (FED FROM EDP1, 486-91) EDP = Energency Distribution Panel
PANEL 1 (FED FROM GDP1, 486-91) GDP = Cenerator Distribution Panel
PANEL 1 (FED FROM MDP1, 486-91) NMDP = Main Distribution Panel
PANEL 1A (FED FROM PANEL 1, 486-91)

Sanpl e of breaker descriptions as follows:

Phoenix Isolation Monitor Panel

ELEVATOR #1 (Serving Elevator

C23 (for Iso. Rm. 249) 12 Equipment in G19A-27)

Outlets 202 (North Wall), 203, 3l 4 Controller 121 (Serving

204 (East Wall, South Wall) Dumbwaiter & Equipment)

Fan Coils 201 (FCU-1), 202 5/ 6 Outlets 102 (N. Wall Dishwasher),
(FCU-2), 203 (FCU-3, FCU+4) 111 (W. Wall-Drinking F ountain)
;;”;f‘éq"iz&sl)m'% (Feeds | 71 g pNL1AMAIN, 486-91

Fire Alarm Control Panel 113 9 10 Outlet G25 (North Wall-East
(FACP) End Refrigerator)

Not Usable 11| 12| MAIN BREAKER

Lights 302, 303, Exit 32 (North),

Nigght 102, 105: Outlets 1('36 "| 13/ 14) Avandonea

Pumps 100 (P-GEO-1, P-HWHS-1, P- 15| 16 Fans GO1 (EF-1 North Wall, EF-2
CWS-1); GEOMadulating Valve 100 West Wall) 101 (BF-1), 201 (RF1)
Heater 101 (UH-1 Northwest 17! 18 Condensing Unit Grnds-50
Comer) (AHU-1West Side)

Outlets 302 (East Wall-Window AC Unit), 19| 20 Air Handler/Cond UnitGrnds-T111
Grnds-6 (Lawn Sprinkler Controller 9) (AHU-1 South WallEast End)
Compressor 109 (Dry Pipe 21| 22| BLANK

Sprinkler System)

Spare 23| 24| Dishwasher 102

Bui | di ngs: 85.

PANEL | DENTI FI CATI ON (i nsi de of buil ding)
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Usi ng four-character panel identification as foll ows.

First character, if used, will be indicated with the letter 'E'. This
indicates that the panel is also fed by the emergency power EG1A
generator.

Second character, panel indicator, will be indicated with the floor
level the panel is located on. l.e. 'G' for Ground Floor, '1' for First EG1A
Floor, '2' for Second Floor, 'PH' for Penthouse, etc.

Third character, panel indicator, will be indicated with a number.
Starting with the number '1' and proceeding in consecutive order for

EG1A
both types of panels, I.e. emergency panel 'EG1' and normal panel cl
'G1.

Fourth character, if used, will be indicated with a letter. This
indicates that the panel is fed from the parent panel with the same EG1A

panel indicator. Starting with the letter 'A" and proceeding in
consecutive order.

PLASTI C LABELS (for inside of buildings and inside of site and building
panel s)
LABEL TYPE LA

Sanpl e for Transformer Label, |abel size 2 by % wth white letters
1/8” and 3/32" high, as follows:

TRANSFORMER T1 TRANEFORMER T2

(FED FROM PANEL EA, 117-85) (FED FROM PANEL MCC A, G05-46)

LABEL TYPE LB

Sanples for Qutside Panel (Site and Building) Label, |abel size 3" by
1” with white letters 3/16” and 1/8", as foll ows:

PANEL T21

(FED FROM SITE
TRANSFORMER T21, GRNDS-23)

Site Panel Label

PANEL 48

(FED FROM
PANEL 1, 100-48)

Bui | di ng Panel Label

Sanpl es for Automatic Transfer Switch (ATS) Label, |abel size 3" by 1"
with white letters 3/16” and 1/8", as follows:

ATS1

ATS1

(FED FROM MDP1, G14-27
& GDP1, 101-90)

(FED FROM MDP1, G25-67
& GENERATOR, 101-73)
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Sanples for Distribution Panel (GDP, EDP & MDP) Label, |abel size 3" by
1” with white letters 3/16” and 1/8", as foll ows:

EDP1 MDP1

(FED FROM SITE

(FED FROM ATS1, G25-67) TRANSFORMER T1, GRNDS-79)

Sanpl es for Distribution Panel Breaker Label, |abel size 3" by 1" with
white letters 3/16” and 1/8”, as follows:

ATS1 PANEL L2N, 242-67
(FEEDS EDP1, G25-67)
TRANSFORMER T2, 140-85 CHILLER 1, RF1-67

(FEEDS PANEL L1, 140-85) (NORTH UNIT)

ATS1, 133-88

(FEEDS TRANSFORMER T3, 133-88
TO PANEL CLB, 133-88)

LABEL TYPE LC

Sanpl e for Panel Cover Label, |abel size 2" by 3% with white letters
1/8”, as follows:

PANEL 1 OR PANEL L2N
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e STENCI LED LABELS NOTE: for Site Transformers and Site Panels stencil nane
on equi prent .

Sanple for Site Transformer, size 2% high, as follows: I 21

Sanple for Site Panel, size ¥ high, as foll ows: PANEL T21
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SECTI ON 26 05 21
LOW VOLTAGE ELECTRI CAL POAER CONDUCTORS AND CABLES (600 VOLTS AND BELOW

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, and connection of
the | ow vol tage power and lighting wring.
1.2 RELATED WORK
A. Section 07 84 00, FIRESTOPPING Sealing around penetrations to naintain
the integrity of fire-rated construction.
B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: GCener al
el ectrical requirements that are comopn to nore than one section.
C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMs: Conduits for
cabl es and wiring.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.
1.4 FACTORY TESTS
A. Low vol tage cabl es shall be thoroughly tested at the factory per NEMA
WC-70 to ensure that there are no electrical defects. Factory tests
shal | be certified.
1.5 SUBM TTALS
A. I n accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS, submit the follow ng:
1. Manufacturer's Literature and Data: Show ng each cable type and
rating.
2. Certifications: Two weeks prior to the final inspection, subnmt four
copies of the following certifications to the COIR
a. Certification by the manufacturer that the materials conformto
the requirenents of the drawi ngs and specifications.
b. Certification by the contractor that the materials have been
properly installed, connected, and tested.
1.6 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by designation only.
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Ameri can Society of Testing Material (ASTM:

D2301-04................ St andard Specification for Vinyl Chloride
Pl astic Pressure-Sensitive Electrical Insulating
Tape

Nati onal Fire Protection Association (NFPA):

70-08....... ... Nati onal El ectrical Code (NEC)

Nati onal El ectrical Manufacturers Association (NEM):

WC 70-09................ Power Cabl es Rated 2000 Volts or Less for the

Distribution of Electrical Energy

Underwriters Laboratories, Inc. (UL):

44-05. .. ... Ther noset - I nsul ated Wres and Cabl es

83-08................... Ther nopl astic-Insulated Wres and Cabl es

467-071. . ... .. ... ... .. El ectri cal Grounding and Bondi ng Equi pnent

486A-486B-03............ Wre Connectors

486C-04................. Splicing Wre Connectors

486D-05................. Seal ed Wre Connector Systens

486E-94................. Equi prent Wring Terminals for Use with Al um num
and/ or Copper Conductors

493-07. ... . Ther nopl asti c- 1 nsul at ed Under ground Feeder and
Branch G rcuit Cable

514B-04................. Condui t, Tubing, and Cable Fittings

1479-03. ... ... ... ... Fire Tests of Through-Penetration Fire Stops

PRODUCTS

2.1 CONDUCTORS AND CABLES

A

Conductors and cabl es shall be in accordance with NEMA WC-70 and as

speci fied herein.
Si ngl e Conduct or:

1. Shall be anneal ed copper.

2. Shall be stranded for sizes No. 12 AWG and | arger, solid for sizes
No. 14 AWG and snal |l er.

3. Shall be mnimum size No. 12 AWG except where snaller sizes are
al | oned herein.

I nsul ati on:

1. XHHW 2 or THHN- THWN shal | be in accordance with NEMA WC-70, UL 44,
and UL 83.

Col or Code:

1. Secondary service feeder and branch circuit conductors shall be

col or-coded as fol |l ows:
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208/ 120 vol t Phase 480/ 277 vol t
Bl ack A Br own
Red B O ange
Bl ue C Yel | ow
VWi te Neut r al Gay *
* or white with colored (other than green) tracer.

a. Lighting circuit “switch legs” and 3-way switch “traveling wres”
shal | have color coding that is unique and distinct (e.g., pink
and purple) fromthe col or coding indicated above. The uni que
col or codes shall be solid and in accordance with the NEC
Coordi nate color coding in the field with the COIR

Use solid color insulation or solid color coating for No. 12 AWG and

No. 10 AWG branch circuit phase, neutral, and ground conductors.

Conductors No. 8 AWG and | arger shall be col or-coded usi ng one of the

fol |l owi ng net hods:

a. Solid color insulation or solid color coating.

b. Stripes, bands, or hash marks of color specified above.

c. Color as specified using 0.75 in [19 m] wi de tape. Apply tape in
hal f-overl apping turns for a mnimumof 3 in [75 mj for ternm na
points, and in junction boxes, pull-boxes, troughs, and manhol es.
Apply the last two [ aps of tape with no tension to prevent
possi bl e unwi ndi ng. Where cabl e nmarkings are covered by tape,
apply tags to cable, stating size and insulation type.

For nodifications and additions to existing wiring systens, color

coding shall conformto the existing wiring system

2.2 SPLICES AND JA NTS
A. In accordance with UL 486A, C, D, E, and NEC.
B. Aboveground Circuits (No. 10 AWG and snal |l er):

1

Connectors: Sol derl ess, screw on, reusable pressure cable type, rated
600 Vv, 220° F [105° C], with integral insulation, approved for copper
and al um num conduct ors.

The integral insulator shall have a skirt to conpletely cover the
stripped wres.

The nunber, size, and conbination of conductors, as listed on the
manuf acturer's packagi ng, shall be strictly foll owed.

C. Aboveground Circuits (No. 8 AWG and | arger):

1

Connectors shall be indent, hex screw, or bolt clanp-type of high
conductivity and corrosion-resistant material, listed for use with
copper and al um num conductors.
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2. Field-installed conpression connectors for cable sizes 250 kcmi| and
| arger shall have not fewer than two clanping el enents or conpression
i ndents per wire.

3. Insulate splices and joints with materials approved for the
particul ar use, |ocation, voltage, and tenperature. Splice and joint
insulation |l evel shall be not |less than the insulation |evel of the
conduct ors bei ng j oi ned.

4. Plastic electrical insulating tape: Per ASTM D2304, fl ane-retardant,
cold and weat her resistant.

Under ground Branch Crcuits and Feeders:

1. Submersible connectors in accordance with UL 486D, rated 600 Vv, 190°

F [90° C], with integral insulation.

2.3 CONTROL W RI NG

A

Unl ess ot herwi se specified el sewhere in these specifications, contro
wiring shall be as specified for power and |lighting wiring, except that
the mnimum size shall be not [ess than No. 14 AWG

Control wiring shall be |arge enough such that the voltage drop under

i n-rush conditions does not adversely affect operation of the controls.

2.4 W RE LUBRI CATI NG COVPOUND

A

Lubricating conpound shall be suitable for the wire insulation and
conduit, and shall not harden or becone adhesive.

PART 3 - EXECUTI ON

3.1 GENERAL
A. Install in accordance with the NEC, and as specified.
B. Provide a separate neutral for each 120 volt and 277 volt circuit. The

use of “Edison Circuits”, 1 neutral serving nore than one circuit, is
not permtted.

Install all wiring in raceway systens.

Splice cables and wires only in outlet boxes, junction boxes, pull-
boxes, manhol es, or handhol es.

Wres of different systens (e.g., 120 V, 277 V, or normal power,
enmergency power) shall not be installed in the sane conduit or junction
box system

Install cable supports for all vertical feeders in accordance with the
NEC. Provide split wedge type which firmy clanps each individual cable
and tightens due to cabl e weight.

For panel boards, cabinets, wi reways, sw tches, and equi pnent
assenblies, neatly form train, and tie the cables in individua
circuits.
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Seal cable and wire entering a building fromunderground between the
wire and conduit where the cable exits the conduit, with a non-hardening
approved conpound.

Wre Pulling:

1. Provide installation equipnent that will prevent the cutting or
abrasi on of insulation during pulling of cables. Use lubricants
approved for the cable.

2. Use nonnetallic ropes for pulling feeders.

Attach pulling lines for feeders by nmeans of either woven basket
grips or pulling eyes attached directly to the conductors, as
approved by the COTR

4. Al cables in a single conduit shall be pulled sinmultaneously.

5. Do not exceed manufacturer’s reconmended naxi mum pul ling tensions and
sidewal | pressure val ues.

No nmore than three single-phase branch circuits shall be installed in

any one conduit.

3.2 | NSTALLATI ON I N MANHOLES

A

B

Install and support cables in manholes on the steel racks with porcelain
or equivalent insulators. Train the cabl es around the nanhole walls, but
do not bend to a radius |less than six times the overall cable dianeter.
Fi reproofing:

1. Install fireproofing on | owvoltage cabl es where the | ow voltage
cables are installed in the sane nanhol es with nedi um vol t age cabl es;
al so cover the | owvoltage cables with arcproof and fireproof tape.

2. Use tape of the sane type used for the nediumvoltage cabl es, and
apply the tape in a single layer, half-lapped, or as recomrended by
the manufacturer. Install the tape with the coated side towards the
cable and extend it not less than 1 in [25 nmj into each duct.

3. Secure the tape in place by a randomwap of glass cloth tape.

3.3 SPLI CE | NSTALLATI ON

A
B

C

Splices and ternmi nations shall be mechanically and electrically secure.
Tighten el ectrical connectors and term nals according to manufacturer's
publ i shed torque val ues.

Where the Governnent determ nes that unsatisfactory splices or

term nations have been installed, renove the devices and instal
approved devices at no additional cost to the Government.

3. 4 FEEDER | DENTI FI CATI ON

A

In each interior pull-box and junction box, install netal tags on all
circuit cables and wires to clearly designate their circuit
identification and voltage. The tags shall be the enbossed brass type,
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1.5in [40 m in diameter and 40 mls thick. Attach tags with plastic
ties.

B. In each manhol e and handhol e, provi de tags of the enbossed brass type,
showi ng the circuit identification and voltage. The tags shall be the
enbossed brass type, 1.5 in [40 mm] in diameter and 40 m s thick.
Attach tags with plastic ties.

3.5 EXI STI NG W RI NG

A. Unless specifically indicated on the plans, existing wiring shall not be
reused for a new installation.

3.6 CONTROL AND S| GNAL W RI NG | NSTALLATI ON

A. Unl ess otherwi se specified in other sections, install wiring and connect
to equi pment/devices to performthe required functions as shown and

speci fi ed.

B. Except where otherwise required, install a separate power supply circuit
for each systemso that mal functions in any systemw || not affect other
syst ens.

C. Wiere separate power supply circuits are not shown, connect the systens
to the nearest panel boards of suitable voltages, which are intended to
supply such systens and have suitable spare circuit breakers or space
for installation.

3.7 CONTROL AND S| GNAL SYSTEM W RI NG | DENTI FI CATI ON

A. Install a pernmanent wire marker on each wire at each term nation.

B. ldentifying numbers and letters on the wire markers shall correspond to
those on the wiring diagrans used for installing the systens.

C. Wre markers shall retain their markings after cleaning.

D. In each manhol e and handhol e, install enbossed brass tags to identify
the system served and function

3. 8 ACCEPTANCE CHECKS AND TESTS

A. Feeders and branch circuits shall have their insulation tested after
installation and before connection to utilization devices, such as
fixtures, notors, or appliances. Test each conductor with respect to
adj acent conductors and to ground. Existing conductors to be reused
shal |l al so be tested

B. Applied voltage shall be 500VDC for 300-volt rated cable, and 1000VDC
for 600-volt rated cable. Apply test for one minute or until reading is
constant for 15 seconds, whichever is longer. M ninmuminsulation
resi stance val ues shall not be | ess than 25 negohns for 300-volt rated
cabl e and 100 negohnms for 600-volt rated cable.

C. Perform phase rotation test on all three-phase circuits.
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D. The contractor shall furnish the instrunents, materials, and | abor for
all tests.
- - -END- - -
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SECTI ON 26 05 26
GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the general grounding and bondi ng requirenents
for electrical equipment and operations to provide a | ow i npedance path
for possible ground fault currents.
B. “Grounding el ectrode systeni refers to all electrodes required by NEC,
as well as made and suppl enmentary groundi ng el ectrodes.
C. The ternms “connect” and “bond” are used interchangeably in this
speci fication and have the same neani ng.
1.2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Cener al
electrical requirements and itens that are common to nore than one

section of Division 26.

B. Section 26 05 21, LOWVOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES

(600 VOLTS AND BELOW : Low Vol tage power and |ighting wiring.

C. Section 26 22 00, LOWNMVOLTAGE TRANSFORVERS: Low vol tage transforners.
D. Section 26 24 16, PANELBQOARDS: Low voltage panel boards.
1.3 QUALI TY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submit in accordance with Section 26 05 11, REQU REMENTS FOR ELECTRI CAL
| NSTALLATI ONS.
B. Shop Draw ngs:

1. Cearly present enough information to determ ne conpliance with
drawi ngs and specifications.

2. Include the location of system groundi ng el ectrode connections and
the routing of aboveground and under ground groundi ng el ectrode
conduct ors.

C. Test Reports: Provide certified test reports of ground resistance.
D. Certifications: Two weeks prior to final inspection, submt four copies
of the following to the COTR

1. Certification that the materials and installation are in accordance
wi th the draw ngs and specifications.
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2. Certification by the contractor that the conplete installation has
been properly installed and tested.
1.5 APPLI CABLE PUBLI CATI ONS

A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnati on only.

B. American Society for Testing and Materials (ASTM:

B1-07................... St andard Specification for Hard-Drawn Copper
Wre

B3-07.......... .. ... ..., St andard Specification for Soft or Anneal ed
Copper Wre

B8-04................... St andard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medi um Hard,
or Soft

C. Institute of Electrical and El ectronics Engineers, Inc. (|EEE)
81-1983................. | EEE CQuide for Measuring Earth Resistivity,
Ground | npedance, and Earth Surface Potentials

of a Ground System

C2-07. .. o Nati onal Electrical Safety Code

D. National Fire Protection Association (NFPA):
70-08....... ... Nati onal El ectrical Code (NEC
99-2005................. Health Care Facilities

E. Underwriters Laboratories, Inc. (UL):
44-05 ... ... Ther noset -1 nsul ated Wres and Cabl es
83-08 . ... .. ... .. ... Ther nopl astic-I1nsul ated Wres and Cabl es
467-07 .. ... ... Groundi ng and Bondi ng Equi prent
486A-486B-03 ........... Wre Connectors

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTORS
A. Equi pnent groundi ng conductors shall be UL 44 or UL 83 insul ated
stranded copper, except that sizes No. 14 AWG [6 mm?] and snal |l er shal
be solid copper. Insulation color shall be continuous green for al
equi prent groundi ng conductors, except that wire sizes No. 4 AWG [ 25
mm?] and larger shall be identified per NEC
B. Bondi ng conductors shall be ASTM B8 bare stranded copper, except that
sizes No. 14 AWG [6 mm?] and snal |l er shall be ASTM Bl solid bare copper

W re.
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C. Conductor sizes shall not be |less than shown on the draw ngs, or not
| ess than required by the NEC, whichever is greater.
2.2 GROUND CONNECTI ONS
A. Bel ow Grade: Exotherm c-wel ded type connectors.
B. Above G ade:
1. Bondi ng Junpers: Conpression-type connectors, using zinc-plated
fasteners and external tooth | ockwashers.
Connection to Building Steel: Exotherm c-welded type connectors.
Ground Busbars: Two-hol e conmpression type lugs, using tin-plated
copper or copper alloy bolts and nuts.
4. Rack and Cabi net Ground Bars: One-hole conpression-type |ugs, using
zinc-plated or copper alloy fasteners.
2.3 EQUI PMENT RACK AND CABI NET GROUND BARS
A. Provide solid copper ground bars designed for nounting on the franework
of open or cabi net-encl osed equi pnent racks w th m ni mrum di nensi ons of
0.375 in [4 mm thick x 0.75 in [19 mm w de.
2.4 GROUND TERM NAL BLOCKS
A. At any equi prent nmounting |ocation (e.g., backboards and hi nged cover
encl osures) where rack-type ground bars cannot be mounted, provide
screw |l ug-type termnal bl ocks.
2.5 GROUNDI NG BUS
A. Pre-drilled rectangul ar copper bar with stand-off insulators, m nimnmm
0.25 in [6.3 mm thick x 4 in [100 m] high in cross-section, length as
shown on drawings, with 0.281 in [7.1 mm holes spaced 1.125 in [28 m]

apart.
PART 3 - EXECUTI ON
3.1 GENERAL

A. Ground in accordance with the NEC, as shown on draw ngs, and as
speci fied herein

B. System G oundi ng:
1. Separately derived systenms (transforners downstream fromthe service

entrance): Gound the secondary neutral

C. Equi pnrent Grounding: Metallic structures, including ductwork and
buil di ng steel, enclosures, raceways, junction boxes, outlet boxes,
cabi nets, machi ne frames, and other conductive items in close proximty
with electrical circuits, shall be bonded and grounded. A green ground

wire shall be installed in all raceways.
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D. Special Grounding: For patient care area el ectrical power system
groundi ng, conformto NFPA 99 and NEC.
3.2 | NACCESSI BLE GROUNDI NG CONNECTI ONS

A. Make groundi ng connections, which are normally buried or otherw se

i naccessi bl e (except connections for which access for periodic testing

is

requi red), by exothernic weld.

3. 3 SECONDARY VOLTAGE EQUI PMENT AND Cl RCU TS
A. Metallic Piping, Building Steel, and Suppl emental El ectrode(s):

1

Provi de a groundi ng el ectrode conductor sized per NEC between the
servi ce equi pment ground bus and all netallic water pipe systens,
buil di ng steel, and suppl enental or nade el ectrodes. Provide junper
insulating joints in the metallic piping. Al connections to

el ectrodes shall be nade with fittings that conformto UL 467.
Provi de a suppl enmental ground el ectrode and bond to the grounding

el ectrode system

i t chboards, and Panel boar ds:

Connect the various feeder equiprment groundi ng conductors to the
ground bus in the enclosure with suitable pressure connectors.
Provi de ground bars, bolted to the housing, with sufficient lugs to
term nate the equi pnent groundi ng conductors.

Connect netallic conduits that term nate w thout nechanica
connection to the housing, by groundi ng bushings and groundi ng

conductor to the equi pment ground bus.

C. Transforners:

1. Separately derived systens (transforners downstream from service
equi pnment): Ground the secondary neutral at the transforner. Provide
a groundi ng el ectrode conductor fromthe transforner to the nearest
conponent of the grounding el ectrode system
3. 4 RACEVAY

A. Conduit Systens:

1

Ground all nmetallic conduit systens. Al netallic conduit systens
shal | contain an equi pnent groundi ng conductor.

Non-netal lic conduit systens, except non-netallic feeder conduits
that carry a grounded conductor fromexterior transforners to
interior or building-nunted service entrance equi prent, shal

contai n an equi pnent groundi ng conduct or.
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3. Conduit that only contains a grounding conductor, and is provided
for its mechanical protection, shall be bonded to that conductor at
the entrance and exit fromthe conduit.

4. Metallic conduits which ternmi nate wi thout nechanical connection to
an el ectrical equiprment housing by means of |ocknut and bushi ngs or
adapters, shall be provided w th groundi ng bushi ngs. Connect
bushings with a bare groundi ng conductor to the equi pnrent ground

bus.

B. Feeders and Branch Circuits: Install equi pment groundi ng conductors

with all feeders and power and lighting branch circuits.

Boxes, Cabinets, Enclosures, and Panel boards:

1. Bond the equi prent groundi ng conductor to each pullbox, junction
box, outlet box, device box, cabinets, and other enclosures through
whi ch the conductor passes (except for special grounding systens for
i ntensive care units and other critical units shown).

2. Provide lugs in each box and encl osure for equipnment grounding
conductor termnation

Wreway Systens:

1. Bond the metallic structures of wireway to provide 100% el ectrica
continuity throughout the wireway system by connecting a No. 6 AWG
[16 m%] bonding junper at all internediate netallic enclosures and
across all section junctions.

2. Install insulated No. 6 AWG [16 nmm®] bondi ng junpers between the
wi reway system bonded as required above, and the cl osest buil ding
ground at each end and approximately every 50 ft [16 M.

3. Use insulated No. 6 AWG [ 16 m?] bondi ng junpers to ground or bond
netallic wireway at each end for all intermediate nmetallic
encl osures and across all section junctions.

4. Use insulated No. 6 AWG [ 16 mm?] bonding junpers to ground cabl e
tray to col um-nounted building ground plates (pads) at each end and
approximately every 49 ft [15 M.

Recept acl es shall not be grounded through their nmounting screws. G ound

receptacles with a junper fromthe receptacle green ground termnal to

t he devi ce box ground screw and a junper to the branch circuit

equi pment groundi ng conduct or.

Ground lighting fixtures to the green equi pnent groundi ng conduct or of

the wiring system
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G Fixed electrical appliances and equi prent shall be provided with a
ground lug for term nation of the equi pment groundi ng conductor.

H. Panel board Bonding in Patient Care Areas: The equi pment groundi ng
term nal buses of the normal and essential branch circuit panel boards
serving the sane individual patient vicinity shall be bonded together
with an insul ated continuous copper conductor not |ess than No. 10 AWG
[16 mt?]. These conductors shall be installed in rigid netal conduit.

3.5 CORROCSI ON | NH BI TORS

A. When naki ng ground and ground bondi ng connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate
for protecting a connection between the netals used.

3.6 CONDUCTI VE PI PI NG

A. Bond all conductive piping systens, interior and exterior, to the
groundi ng el ectrode system Bondi ng connections shall be nade as cl ose
as practical to the equi pnent ground bus.

B. In operating roons and at intensive care and coronary care type beds,
bond t he gases and suction piping at the outlets directly to the room
or patient ground bus.

3.7 ELECTRI CAL ROOM GROUNDI NG

A. Building Earth Ground Busbars: Provide ground busbar and mounting
hardware at each electrical roomand connect to pigtail extensions of
t he buil di ng grounding ring.

3.8 GROUND RESI STANCE

A. Groundi ng systemresistance to ground shall not exceed 5 ohns. Make any
nodi fications or additions to the groundi ng el ectrode system necessary
for conpliance without additional cost to the Governnment. Final tests
shall ensure that this requirenment is met.

B. Resistance of the grounding el ectrode system shall be neasured using a
four-terminal fall-of-potential nethod as defined in | EEE 81. G ound
resi stance neasurenents shall be made before the electrica
di stribution systemis energized and shall be nade in normally dry
conditions not fewer than 48 hours after the last rainfall. Resistance
neasur enents of separate grounding el ectrode systens shall be nade
before the systens are bonded together bel ow grade. The conbi ned
resi stance of separate systens nmay be used to neet the required
resi stance, but the specified nunber of electrodes rmust still be

provi ded.
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C. Bel ow grade connections shall be visually inspected by the COIR prior
to backfilling. The contractor shall notify the COIR 24 hours before
t he connections are ready for inspection.
---END- - -
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SECTI ON 26 05 33
RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes, to form conpl ete, coordi nated, grounded
raceway systens. Raceways are required for all wring unless shown or
speci fied otherw se.

B. Definitions: The termconduit, as used in this specification, shall mean
any or all of the raceway types specified.

1.2 RELATED WORK

A. Section 06 10 00, ROUGH CARPENTRY: Mounting board for tel ephone closets.

B. Section 07 60 00, FLASH NG AND SHEET METAL: Fabrications for the
deflection of water away fromthe building envel ope at penetrations.

C. Section 07 84 00, FIRESTOPPING Sealing around penetrations to maintain
the integrity of fire rated construction.

D. Section 07 92 00, JO NT SEALANTS: Sealing around conduit penetrations
t hrough the buil ding envel ope to prevent npisture mgration into the
bui | di ng.

E. Section 09 91 00, PAINTING Identification and painting of conduit and
ot her devi ces.

F. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Cenera
electrical requirements and itens that are common to nore than one
section of Division 26.

G Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS

FOR ELECTRI CAL | NSTALLATI ONS
1.4 SUBM TTALS

A | n accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS, submit the follow ng:

B. Manufacturer's Literature and Data: Show ng each conduit type and
rating. The specific item proposed and its area of application shall be
identified on the catal og cuts.

C. Shop Draw ngs:

1. Size and location of nmain feeders.
2. Size and location of panels and pull-boxes.
3. Layout of required conduit penetrations through structural el enents.
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D. Certifications:
1. Two weeks prior to the final inspection, subnmt four copies of the
followi ng certifications to the COIR
a. Certification by the manufacturer that the material confornms to
the requirenents of the drawi ngs and specifications.
b. Certification by the contractor that the material has been
properly install ed.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by designation only.
B. American National Standards Institute (ANSI):

C80.1-05................ Electrical Rigid Steel Conduit
C80.3-05................ Steel Electrical Metal Tubing
C80.6-05................ El ectrical Internediate Metal Conduit
C. National Fire Protection Association (NFPA):
70-08....... ... Nati onal El ectrical Code (NEC)
D. Underwriters Laboratories, Inc. (UL):
1-05. ... Fl exi bl e Metal Conduit
5-04. ....... ... ... ... Surface Metal Raceway and Fittings
6-07........ ... . ... Electrical Rigid Metal Conduit - Stee
50-95. . ... ... ... . Encl osures for Electrical Equipnent
360-093................. Li qui d-Tight Flexible Steel Conduit
467-07. ... ... Groundi ng and Bondi ng Equi prent
514A-04. . ... ... ... ... Metallic Qutlet Boxes
514B-04................. Condui t, Tubing, and Cable Fittings
514C-96................. Nonnetal i c Qutlet Boxes, Flush-Device Boxes and
Covers
651-05.................. Schedul e 40 and 80 Rigid PVC Conduit and
Fittings
651A-00................. Type EB and A Rigid PVC Conduit and HDPE Condui t
797-07. ... El ectrical Metallic Tubing
1242-06. . ............... El ectrical Internediate Metal Conduit - Stee
E. National Electrical Mnufacturers Association (NEM):
TC-2-03....... ... El ectrical Polyvinyl Chloride (PVC) Tubing and
Condui t
TC-3-04................. PVC Fittings for Use with Rigid PVC Conduit and
Tubi ng
FB1-07.................. Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cabl e
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PART 2 - PRODUCTS
2.1 MATERI AL
A. Conduit Size: In accordance with the NEC, but not less than 0.75 in

[19.5 mm unl ess ot herwi se shown. Where pernmitted by the NEC, 0.75 in

[19.5 nmm] flexible conduit may be used for tap connections to recessed

lighting fixtures.

B. Conduit:

1. Rigidsteel: Shall conformto UL 6 and ANSI C80. 1.

2. Rigidinternediate steel conduit (IMJ): Shall conformto UL 1242 and
ANSI C80. 6.

3. Electrical nmetallic tubing (EMI): Shall conformto UL 797 and ANS
C80. 3. Maximum size not to exceed 4 in [105 nm and shall be
permtted only with cable rated 600 V or |ess.

Fl exi bl e gal vani zed steel conduit: Shall conformto UL 1.

5. Liquid-tight flexible netal conduit: Shall conformto UL 360.

6. Direct burial plastic conduit: Shall conformto UL 651 and UL 651A,
heavy wall PVC or high density pol yethyl ene (PE)

7. Surface metal raceway: Shall conformto UL 5.

C. Conduit Fittings:

1. Rigid steel and I MC conduit fittings:

a. Fittings shall meet the requirenments of UL 514B and NEVA FBL.

b. Standard threaded couplings, |ocknuts, bushings, conduit bodies,
and el bows: Only steel or malleable iron naterials are acceptable.
Integral retractable type IMC couplings are al so acceptabl e.

c. Locknuts: Bonding type with sharp edges for digging into the netal
wal | of an encl osure.

d. Bushings: Metallic insulating type, consisting of an insulating
insert, nolded or locked into the netallic body of the fitting.
Bushi ngs made entirely of netal or nonnetallic nmaterial are not
perm tted.

e. Erickson (union-type) and set screw type couplings: Approved for
use in concrete are permtted for use to conplete a conduit run
where conduit is installed in concrete. Use set screws of case-
hardened steel with hex head and cup point to firmy seat in
conduit wall for positive ground. Tightening of set screws with
pliers is prohibited.

f. Sealing fittings: Threaded cast iron type. Use continuous drain-
type sealing fittings to prevent passage of water vapor. In
conceal ed work, install fittings in flush steel boxes wi th bl ank
cover plates having the sane finishes as that of other electrica
plates in the room
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2. Electrical nmetallic tubing fittings:
a. Fittings and conduit bodies shall neet the requirements of UL
514B, ANSI C80.3, and NEMA FB1.
b. Only steel or malleable iron materials are acceptable.
c. Conpression couplings and connectors: Concrete-tight and rain
tight, with connectors having insulated throats.

I ndent-type connectors or couplings are prohibited.

e. Die-cast or pressure-cast zinc-alloy fittings or fittings made of

"pot netal" are prohibited.

3. Flexible steel conduit fittings:

a. Conformto UL 514B. Only steel or nalleable iron materials are
accept abl e.

b. Clanp-type, with insulated throat.

4. Liquid-tight flexible netal conduit fittings:

a. Fittings shall meet the requirenments of UL 514B and NEVA FBL.

b. Only steel or malleable iron materials are acceptable.

c. Fittings nust incorporate a threaded grounding cone, a steel or
pl astic conpression ring, and a gland for tightening. Connectors
shal | have insul ated throats.

5. Direct burial plastic conduit fittings: Fittings shall neet the
requi renments of UL 514C and NEMA TC3.
6. Surface nmetal raceway fittings: As recommended by the raceway

manuf acturer. |nclude couplings, offsets, elbows, expansion joints,

adapters, hold-down straps, end caps, conduit entry fittings,

accessories, and other fittings as required for conplete system
7. Expansion and deflection couplings:

a. Conformto UL 467 and UL 514B.

b. Accomopdate a 0.75 in [19 mm deflection, expansion, or
contraction in any direction, and all ow 30 degree angul ar
def | ecti ons.

c. Include internal flexible netal braid, sized to guarantee conduit
ground continuity and a | ow i npedance path for fault currents, in
accordance with UL 467 and the NEC tables for equipnent grounding
conduct ors.

d. Jacket: Flexible, corrosion-resistant, watertight, noisture and
heat -resi stant nol ded rubber material with stainless steel jacket
cl anmps.

D. Conduit Supports:
1. Parts and hardware: Zinc-coat or provide equival ent corrosion
protection.
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2. Individual Conduit Hangers: Designed for the purpose, having a
pre-assenbl ed closure bolt and nut, and provisions for receiving a
hanger rod.

3. Miultiple conduit (trapeze) hangers: Not less than 1.5 x 1.5 in [38 mm

x 38 mij, 12-gauge steel, cold-formed, |ipped channels; with not |ess
than 0.375 in [9 nm dianeter steel hanger rods.
4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields,

or machi ne bolt expansion
E. Qutlet, Junction, and Pull Boxes:

1. UL-50 and UL-514A

2. Cast netal where required by the NEC or shown, and equi pped with
rust proof boxes.

3. Sheet netal boxes: Galvani zed steel, except where ot herw se shown.
Fl ush-nmounted wall or ceiling boxes shall be installed with raised
covers so that the front face of raised cover is flush with the wall
Surface-nmounted wall or ceiling boxes shall be installed with
surface-style flat or raised covers.

F. Wreways: Equip with hinged covers, except where renovable covers are
shown. Include couplings, offsets, elbows, expansion joints, adapters,
hol d-down straps, end caps, and other fittings to match and nmate with
Wi reways as required for a conplete system

PART 3 - EXECUTI ON
3.1 PENETRATI ONS

A. Cutting or Holes:

1. Cut holes in advance where they should be placed in the structura
el ements, such as ribs or beans. Obtain the approval of the COIR

prior to drilling through structural elenents.
2. Cut holes through concrete and nmasonry in new and existing structures
with a dianmond core drill or concrete saw. Pneunmatic hanmers, inpact

el ectric, hand, or manual hanmmer-type drills are not all owed, except
where permtted by the COIR as required by |inmted working space.

B. Firestop: Were conduits, wreways, and other electrical raceways pass
through fire partitions, fire walls, snoke partitions, or floors,
install a fire stop that provides an effective barrier against the
spread of fire, snoke and gases as specified in Section 07 84 00,

FI RESTOPPI NG

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations,
conpl etely seal clearances around the conduit and nake watertight, as
specified in Section 07 92 00, JO NT SEALANTS.

3.2 I NSTALLATI ON, GENERAL
A. In accordance with UL, NEC, as shown, and as specified herein.

26 05 33 - 5



09-10

B. Essential (Energency) raceway systems shall be entirely independent of

ot her raceway systens, except where shown on draw ngs.

C. Install conduit as foll ows:

1

10.

11.

12.

In conplete nechanically and el ectrically continuous runs before
pulling in cables or wres.

Unl ess ot herwi se indicated on the drawi ngs or specified herein
installation of all conduits shall be concealed within finished

wal I's, floors, and ceilings.

Fl attened, dented, or deforned conduit is not permtted. Renpve and
repl ace the damaged conduits with new undamaged materi al

Assure conduit installation does not encroach into the ceiling height
head room wal kways, or doorways.

Cut square, ream renove burrs, and draw up tight.

| ndependent |y support conduit at 8 ft [2.4 M on centers. Do not use
ot her supports, i.e., suspended ceilings, suspended ceiling
supporting nenbers, lighting fixtures, conduits, mechanical piping,
or nechani cal ducts.

Support within 12 in [300 mm of changes of direction, and within 12
in [300 mmM of each enclosure to which connect ed.

Cl ose ends of enpty conduit with plugs or caps at the rough-in stage
until wires are pulled in, to prevent entry of debris.

Conduit installations under fune and vent hoods are prohibited.
Secure conduits to cabinets, junction boxes, pull-boxes, and outl et
boxes with bonding type | ocknuts. For rigid and | MC conduit
installations, provide a |locknut on the inside of the enclosure, nade
up wench tight. Do not nmake conduit connections to junction box
covers.

Fl ashi ng of penetrations of the roof menbrane is specified in Section
07 60 00, FLASHI NG AND SHEET METAL.

Conduit bodies shall only be used for changes in direction, and shal
not contain splices.

D. Conduit Bends:

1
2.

3.

Make bends with standard conduit bendi ng machi nes.

Conduit hickey nmay be used for slight offsets and for straightening
st ubbed out conduits.

Bendi ng of conduits with a pipe tee or vise is prohibited.

E. Layout and Homeruns:

1

Install conduit with wiring, including honmeruns, as shown on
dr awi ngs.
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Devi ati ons: Make only where necessary to avoid interferences and only
after drawi ngs showi ng the proposed devi ati ons have been subnitted
approved by the COTR

3. 3 CONCEALED WORK | NSTALLATI ON
A. I n Concrete:

1

Conduit: Rigid steel, IMC, or EMI. Do not install EMI in concrete
slabs that are in contact with soil, gravel, or vapor barriers.
Align and run conduit in direct |ines.

Install conduit through concrete beans only:

a. Wiere shown on the structural draw ngs.

b. As approved by the COTR prior to construction, and after subnitta
of drawi ng showi ng | ocation, size, and position of each
penetrati on.

Installation of conduit in concrete that is less than 3 in [75 mmij

thick is prohibited.

a. Conduit outside dianeter larger than one-third of the slab
t hi ckness i s prohibited.

b. Space between conduits in slabs: Approxinmately six conduit
di aneters apart, and one conduit dianeter at conduit crossings.

c. Install conduits approximately in the center of the slab so that
there will be a mnimumof 0.75 in [19 m] of concrete around the
condui ts.

Make couplings and connections watertight. Use thread conpounds that

are UL approved conductive type to ensure | ow resistance ground

continuity through the conduits. Tightening setscrews with pliers is
pr ohi bi t ed.

B. Above Furred or Suspended Ceilings and in Walls:

1

2.

4.

Conduit for conductors 600 V and below. Rigid steel, | M or EMI.

M xing different types of conduits indiscrimnately in the sane
systemis prohibited.

Align and run conduit parallel or perpendicular to the building
lines.

Connect recessed lighting fixtures to conduit runs with maxi mum6 ft
[1.8 M of flexible netal conduit extending froma junction box to
the fixture

Ti ghtening setscrews with pliers is prohibited.

3.4 EXPOSED WORK | NSTALLATI ON
A. Unl ess otherwi se indicated on the draw ngs, exposed conduit is only

permtted in nmechanical and el ectrical roons.
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Conduit for Conductors 600 V and Below. Rigid steel, IMC, or EMI. M xing
different types of conduits indiscrimnately in the systemis

pr ohi bi t ed.

Align and run conduit parallel or perpendicular to the building |lines.
Install horizontal runs close to the ceiling or beans and secure with
conduit straps.

Support horizontal or vertical runs at not over 8 ft [2.4 M intervals.
Surface netal raceways: Use only where shown.

Pai nti ng:

1. Paint exposed conduit as specified in Section 09 91 00, PAI NTING

3.5 WET OR DAMP LCCATI ONS

A
B

Unl ess ot herwi se shown, use conduits of rigid steel or |IMC

Provide sealing fittings to prevent passage of water vapor where
conduits pass fromwarmto cold locations, i.e., refrigerated spaces,
constant -tenmperature roons, air-conditioned spaces, building exterior
wal I's, roofs, or simlar spaces.

Unl ess ot herwi se shown, use rigid steel or I MC conduit within 5 ft [1.5
M of the exterior and bel ow concrete building slabs in contact with
soil, gravel, or vapor barriers. Conduit shall be half-lapped with 10
ml| PVC tape before installation. After installation, conpletely recoat
or retape any danmged areas of coating.

3.6 MOTORS AND VI BRATI NG EQUI PMENT

A

Use flexible metal conduit for connections to notors and other

el ectrical equi pnment subject to novenent, vibration, msalignnment,
cranped quarters, or noise transm ssion

Use liquid-tight flexible netal conduit for installation in exterior

| ocations, mpoisture or humidity | aden at nosphere, corrosive atnosphere,
wat er or spray wash-down operations, inside airstreamof HVAC units, and
| ocations subject to seepage or dripping of oil, grease, or water.
Provi de a green equi pnent groundi ng conductor with flexible netal
condui t.

3.7 EXPANSI ON JO NTS

A

Conduits 3 in [75 mm and |larger that are secured to the building
structure on opposite sides of a building expansion joint require
expansi on and defl ection couplings. Install the couplings in accordance
with the manufacturer's recomendati ons.

Provide conduits snmaller than 3 in [75 mi with junction boxes on both
sides of the expansion joint. Connect conduits to junction boxes with
sufficient slack of flexible conduit to produce 5 in [125 m] vertica
drop m dway between the ends. Flexible conduit shall have a bonding
junper installed. In lieu of this flexible conduit, expansion and
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defl ection couplings as specified above for conduits 3 in [75 nm and

| arger are acceptable.

Install expansion and defl ection couplings where shown.

Seismc Areas: In seismic areas, provide conduits rigidly secured to the
buil ding structure on opposite sides of a building expansion joint with
junction boxes on both sides of the joint. Connect conduits to junction
boxes with 15 in [375 mm] of slack flexible conduit. Flexible conduit
shal | have a copper green ground bondi ng junper install ed.

3.8 CONDU T SUPPORTS, | NSTALLATI ON

A

Saf e working | oad shall not exceed one-quarter of proof test |oad of
fasteni ng devices.
Use pi pe straps or individual conduit hangers for supporting individua
condui t s.
Support multiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a |load equal to or greater than the sum of
the weights of the conduits, wires, hanger itself, and 200 | bs [90 kg].
Attach each conduit with U-bolts or other approved fasteners.
Support conduit independently of junction boxes, pull-boxes, fixtures,
suspended ceiling T-bars, angle supports, and simlar itens.
Fasteners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or nalleable iron concrete inserts set in
pl ace prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not less than 0.25 in [6 mmM bolt size and
not less than 1.125 in [28 mj enbednent.
b. Power set fasteners not less than 0.25 in [6 m] diameter with
depth of penetration not less than 3 in [75 mm.
c. Use vibration and shock-resi stant anchors and fasteners for
attaching to concrete ceilings.
Hol | ow Masonry: Toggl e bolts.
Bolts supported only by plaster or gypsum wal | board are not acceptabl e.
Metal Structures: Use machi ne screw fasteners or other devices
specifically designed and approved for the application
Attachment by wood plugs, raw plug, plastic, |lead or soft netal
anchors, or wood bl ocking and bolts supported only by plaster is
pr ohi bi t ed.
Chain, wire, or perforated strap shall not be used to support or fasten
condui t.
Spring steel type supports or fasteners are prohibited for all uses
except horizontal and vertical supports/fasteners within walls.
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Vertical Supports: Vertical conduit runs shall have riser clanps and
supports in accordance with the NEC and as shown. Provide supports for
cable and wire with fittings that include internal wedges and retaining
col l ars.

3.9 BOX | NSTALLATI ON

A

Boxes for Conceal ed Conduits:
1. Fl ush-nount ed.
2. Provide raised covers for boxes to suit the wall or ceiling,

construction, and finish.
In addition to boxes shown, install additional boxes where needed to
prevent danage to cables and wires during pulling-in operations.
Renove only knockouts as required and plug unused openings. Use threaded
plugs for cast netal boxes and snap-in netal covers for sheet netal
boxes.
Qutl et boxes mounted back-to-back in the sane wall are prohibited. A
mnimm24 in [600 nm center-to-center |ateral spacing shall be
mai nt ai ned between boxes.
M ni mum si ze of outlet boxes for ground fault interrupter (GFl)
receptacles is 4 in [100 m] square x 2.125 in [55 mj deep, with device
covers for the wall material and thickness involved.
Stencil or install phenolic naneplates on covers of the boxes identified
on riser diagrans; for exanple "SIGFA JB No. 1."
Label all covers of electrical boxes with the panel nane and circuits
contained in the box. For exanple, L2S 15, 17, 19.
For boxes installed in netal stud construction, use rigid support netal
bar hangers or netal bar fasteners attached to two studs. Screw ng
boxes directly to joists or studs is not acceptable.

---END- - -
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SECTION 26 05 71
ELECTRI CAL SYSTEM PROTECTI VE DEVI CE STUDY

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

B

C

This section specifies the requirements of the Electrical System
Protective Device Study (herein, “the study”).

A short-circuit and sel ective coordination study shall be prepared for
the electrical overcurrent devices to be installed under this project.
The study shall present an organi zed tinme-current anal ysis of each
protective device in series fromthe individual device back to the
normal swi tchboard ' 85-ND11' and energency swi tchboard ' 85-CGD11'. The
study shall reflect the operation of each device during nornal and
abnormal current conditions.

1. 2 RELATED WORK

A

B

Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: GCenera
el ectrical requirements that are comobn to nore than one section of
Di vi si on 26.

Section 26 24 16, PANEL BOARDS: Low voltage panel boards.

1.3 QUALITY ASSURANCE

A

B

Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS
FOR ELECTRI CAL | NSTALLATI ONS

The protective device study shall be prepared by the equi pnent

manuf acturer's qualified engi neers or an approved consultant. The
contractor is responsible for providing all pertinent information
required by the preparers to conplete the study.

1.4 SUBM TTALS

A

In accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL

| NSTALLATI ONS, submit the follow ng:

Product data on the software programto be used for the study. Software
shall be in mainstreamuse in the industry, shall provide device
settings and ratings, and shall show sel ective coordi nation by time-
current draw ngs.

Conpl ete short-circuit and coordi nation study as described in paragraph
1.6.

Protective equi pment shop draw ngs shall be subnmitted sinultaneously
with or after the protective device study. Protective equi pnment shop
drawi ngs will not be accepted prior to protective device study.
Certification: Two weeks prior to final inspection, submt four copies
of the following to the COTR: Certification by the contractor that the
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protective devi ces have been adjusted and set in accordance with the
approved protective device study.

1.5 APPLI CABLE PUBLI CATI ONS

A

Publications |isted bel ow (including amendnments, addenda, revisions,
suppl enents, and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by designation only.
Institute of Electrical and El ectronics Engi neers (| EEE)
242-01. ... ... Recomrended Practice for Protection and

Coordi nation of Industrial and Comercial Power

Syst ens
399-97. ... ... Recommended Practice for Power Systens Anal ysis
1584a-04................ Gui de for Perform ng Arc-Flash Hazard

Cal cul ati ons

1. 6 REQUI REMENTS

A

The conpl ete study shall include a systemone |ine diagram short-
circuit and ground fault analysis, and protective coordination plots for
all overcurrent protective devices.
One Line Diagram
1. On the one line diagram show all electrical equipnment and wiring to
be protected by the overcurrent devices installed under this project.
2. On the one line diagram also show the follow ng specific
i nformation:
a. Calculated fault inpedance, X R ratios, and short-circuit val ues
at each feeder and branch circuit bus.
b. Breaker and fuse ratings.
c. Transformer kVA and voltage ratings, percent inpedance, X' R
rati os, and wiring connections.
Vol t age at each bus.
e. ldentification of each bus, matching the identification on the
construction draw ngs.
f. Conduit, cable, and busway material and sizes, length, and X/ R
ratios.

C. Short-Circuit Study:

1. Systematically calculate the fault inpedance to deternine the
avai | abl e short-circuit and ground fault currents at each bus.
I ncorporate the notor contribution in determ ning the nomentary and
interrupting ratings of the protective devices.

2. The study shall be cal cul ated by nmeans of a conputer program
Pertinent data and the rationale enployed in devel opi ng the
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cal cul ati ons shall be incorporated in the introductory remarks of the
st udy.

3. Present the data conclusions of the short-circuit study in a table
format. Include the follow ng:

a. Device identification

b. Operating voltage.

c. Protective device.

d. Device rating.

e. Calculated short-circuit current.
D. Coordination Curves:

1. Prepare the coordination curves to determne the required settings of
protective devices to ensure selective coordination. Gaphically
illustrate on | og-log paper that adequate tine separation exists
bet ween series devices, including the utility conpany upstream
device. Plot the specific tine-current characteristics of each
protective device in such a manner that all upstream devices are
clearly depicted on one sheet.

2. The follow ng specific informati on shall also be shown on the
coordi nati on curves:

Devi ce identification.

Vol tage and current ratio for curves.

3-phase and 1-phase ANSI damage points for each transforner.
No- danage, nelting, and clearing curves for fuses.

Cabl e danmmge curves.

Transformer in-rush points.

Q —+ OO0 o O T 9

Maxi mum short-circuit cutoff point.
3. Develop a table to sumarize the settings selected for the protective
devices. Include the following in the table:
a. Device identification
b. Relay CT ratios, tap, tinme dial, and instantaneous pickup.
c. Circuit breaker sensor rating, long-tine, short-tinme, and
i nstant aneous settings, and tinme bands.
d. Fuse rating and type.
e. Ground fault pickup and tinme del ay.
1.7 ANALYSI S
A. Analyze the short-circuit cal cul ations, and highlight any equi pnent
determ ned to be underrated as specified. Propose approaches to
effectively protect the underrated equi prent. Provi de m nor
nodi fications to conformwith the study (exanples of minor nodifications
are trip sizes within the sane frame, the tine-current curve
characteristics of induction relays, CT ranges, etc.).
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B. After devel oping the coordination curves, highlight areas |acking
coordi nation. Present a technical evaluation with a discussion of the
| ogi cal conpromi ses for best coordination.

1.8 ADJUSTMENTS, SETTINGS AND MODI FI CATI ONS

A. Necessary final field adjustnents, settings, and m nor nodifications
shall be nade to conformw th the study wi thout additional cost to the
Gover nment .

B. All final circuit breaker and relay settings and fuse sizes shall be
made in accordance with the recommendati ons of the study.

- END- - -
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SECTION 26 08 00
COVWM SSI ONI NG OF ELECTRI CAL SYSTEMS

GENERAL

1.1 DESCRI PTI ON

A. The requirements of this Section apply to all sections of Division 26.
1.2 RELATED WORK

A. Section 01 00 00 GENERAL REQUI REMENTS.

B. Section 01 33 23 SHOP DRAW NGS, PRCDUCT DATA, AND SAMPLES.
1.3 SUMVARY

A. This Section includes requirenents for comnissioning the electrica

systens, subsystens and equi prent.

B. The commi ssioning activities have been devel oped to support the VA

requirenents to nmeet guidelines for Federal Leadership in

Envi ronnental , Energy, and Econonic Perfornance.
1.4 COWMM SSI ONED SYSTEMS

A. Commi ssioning of a systemor systens specified in this Division is part

of the construction process. Docunentation and testing of these

systenms, as well as training of the VA's Qperation and M ntenance

personnel, is required in cooperation with the VA and the Conmm ssi oni ng
Agent .

B. The followi ng Electrical systems will be comm ssioned:
1. Normal Power Distribution Systens (Gounding tests, coordination

study review, nmajor circuit breaker settings, meters and gages, and
controls).

Life Safety Power Distribution Systens (Automatic transfer on | oss
of normal power, grounding tests, coordination study review, nmgjor
circuit breaker settings, meters and gages, and controls).

Critical Power Distribution Systens (Automatic transfer on | oss of
normal power, grounding tests, coordination study review, mgjor
circuit breaker settings, nmeters and gages, and controls).

Essential Equi pnent Power Distribution Systens (Automatic transfer
on |l oss of normal power, grounding tests, coordination study review,
maj or circuit breaker settings, meters and gages, and controls).
Lighting Controls (Control system hardware and software, scene
settings, zone settings, occupancy sensor interface, and unoccupied

cycle control).
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1.5 SUBM TTALS
A. The conmi ssioning process requires review of selected Submttals. The
Conmi ssioning Agent will provide a list of submittals that will be
revi ewed by the Conmi ssioning Agent. This list will be reviewed and
approved by the Resident Engineer prior to forwarding to the
Contractor. Refer to Section 01 33 23 SHOP DRAW NGS, PRODUCT DATA, and
SAMPLES for further details.
B. The comm ssioning process requires Submittal review sinmultaneously with
engi neering review.
PART 2 - PRODUCTS ( NOT USED)
PART 3 - EXECUTI ON
3.1 PRE- FUNCTI ONAL CHECKLI STS
A. The Contractor shall conplete Pre-Functional Checklists to verify
systens, subsystens, and equi pnent installation is conplete and systens
are ready for Systenms Functional Performance Testing. Conpleted
checklists shall be subnmitted to the VA and to the Comm ssioni ng Agent
for review The Conmi ssioning Agent may spot check a sanpl e of
conpl eted checklists. [If the Comm ssioning Agent determines that the
i nfornmation provided on the checklist is not accurate, the
Conmi ssioning Agent will return the marked-up checklist to the
Contractor for correction and resubm ssion. |f the Conm ssioning Agent
determ nes that a significant number of conpleted checklists for
simlar equiprment are not accurate, the Comm ssioning Agent wll select
a broader sanple of checklists for review |If the Comm ssioning Agent
determ nes that a significant number of the broader sanple of
checklists is also inaccurate, all the checklists for the type of
equi prent will be returned to the Contractor for correction and
resubm ssi on.
3.2 CONTRACTORS TESTS
A. Contractor tests as required by other sections of Division 26 shall be
schedul ed and docunented in accordance with Section 01 00 00 GENERAL
REQUI REMENTS. The Conmi ssioning Agent will wi tness selected Contractor
tests. Contractor tests shall be conmpleted prior to scheduling Systens
Functi onal Performance Testi ng.
3.3 SYSTEMS FUNCTI ONAL PERFORMANCE TESTI NG
A. The Comm ssioni ng Process includes Systenms Functional Perfornmance
Testing that is intended to test systens functional performance under
steady state conditions, to test systemreaction to changes in
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operating conditions, and system performance under energency
conditions. The Commissioning Agent will prepare detail ed Systens
Functi onal Performance Test procedures for review and approval by the
Resi dent Engi neer. The Contractor shall review and comrent on the
tests prior to approval. The Contractor shall provide the required
| abor, materials, and test equipnment identified in the test procedure
to performthe tests. The Commi ssioning Agent will wtness and
docunent the testing. The Contractor shall sign the test reports to
verify tests were perforned.
3.4 TRAINI NG OF VA PERSONNEL

A. Training of the VA's operation and mmi nt enance personnel is required in
cooperation with the Resident Engi neer and Comm ssi oni ng Agent.
Provi de conpetent, factory authorized personnel to provide instruction
to operation and nmai ntenance personnel concerning the | ocation,
operation, and troubl eshooting of the installed systems. The
i nstruction shall be scheduled in coordination with the Resident
Engi neer after subm ssion and approval of formal training plans.
Refer to Division 26 Sections for additional Contractor training
requirenents.
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SECTION 26 09 23
LI GHTI NG CONTROLS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation and connection of
the lighting controls.
1.2 RELATED WORK
A. Section 23 09 23, DI RECT-DI G TAL CONTROL SYSTEM FOR HVAC. Interface of
lighting controls with HVAC control systens.
B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Cenera

requirenents that are common to nore than one section of Division 26.

C. Section 26 05 21, LOWVOLTAGE ELECTRI CAL POMNER CONDUCTORS AND CABLES

(600 VOLTS AND BELOW : Cables and wiring.

D. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi renents for personnel safety and to provide a | ow i npedance path to
ground for possible ground fault currents.
E. Section 24 26 16, PANELBOARDS: panel board encl osure and interior bussing
used for lighting control panels.
F. Section 26 27 26, WRING DEVICES: Wring devices used for control of the
lighting systens.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS
FOR ELECTRI CAL | NSTALLATI ONS
1.4 SUBM TTALS
A. I n accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL

| NSTALLATI ONS, submit the follow ng:

B. Product Data: For each type of lighting control, submt the follow ng

i nformation.

1. Manufacturer’s catal og data.

2. Wring schematic and connection di agram

3. Installation details.

C. Manual s:

1. Submit, sinultaneously with the shop draw ngs conpani on copi es of
conpl ete mai ntenance and operating manual s including technical data
sheets, and information for ordering replacenent parts.

2. Two weeks prior to the final inspection, submt four copies of the
final updated nai ntenance and operating nmanual s, including any
changes, to the Resident Engineer

D. Certifications:
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1. Two weeks prior to final inspection, submt four copies of the
followi ng certifications to the Resident Engineer:
a. Certification by the Contractor that the equi pnent has been
properly installed, adjusted, and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by designation only.
B. Green Seal (GS):

CC-12.. .. Cccupancy Sensors
C. Illum nating Engineering Society of North Anerica (1 ESNA):
[ESNA LM48............ Quide for Calibration of Photoel ectric Control
Devi ces
D. National Electrical Mnufacturer's Association (NEMY)
C136.10................. Areri can National Standard for Roadway Lighting

Equi prnent - Locki ng- Type Phot ocontrol Devi ces
and Mating Receptacles - Physical and
Bl ectrical Interchangeability and Testi ng

ICS-1....... . i Standard for Industrial Control and Systens
CGeneral Requi renent s
ICS-2. ... Standard for Industrial Control and Systens:

Control lers, Contractors, and Overl oad Rel ays
Rated Not More than 2000 Volts AC or 750 Volts
DC. Part 8 - Disconnect Devices for Use in
I ndustrial Control Equi pment
ICS-6........iiiin.. Standard for Industrial Controls and Systens
Encl osur es
E. Underwriters Laboratories, Inc. (UL):

20, . . Standard for General -Use Snap Switches

773, Standard for Plug-In Locking Type Photocontrols
for Use with Area Lighting

TT7T3A .. Noni ndustri al Photoel ectric Switches for
Li ghti ng Control

98. . . Encl osed and Dead- Front Switches

917, .. A ock perated Switches

PART 2 - PRODUCTS
2.1 ELECTRONI C TI ME SW TCHES

A. Electronic, solid-state programmable units with al phanuneric display;
conplying with UL 917.
1. Contact Configuration: SPST.
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2. Contact Rating: 30-A inductive or resistive, 240-V ac

3. Astronom cal O ock: Capable of switching a | oad on at sunset and off
at sunrise, and autonatically changing the settings each day in
accordance with seasonal changes of sunset and sunri se.
Additionally, it shall be programmable to a fixed on/off weekly
schedul e.

4. Battery Backup: For schedules and tine clock

2.2 | NDOOR OCCUPANCY SENSORS
A. Wall- or ceiling-mounting, solid-state units with a power supply and

relay unit, suitable for the environnental conditions in which

i nstall ed.

1. Operation: Unless otherw se indicated, turn |ights on when covered

area i s occupi ed and of f when unoccupied; with a 1 to 15 mnute
adjustable tinme delay for turning |lights off.
Sensor Qutput: Contacts rated to operate the connected rel ay.
Sensor shall be powered fromthe relay unit.
Relay Unit: Dry contacts rated for 20A ballast |oad at 120V and
277V, for 13A tungsten at 120V, and for 1 hp at 120V.
Mount i ng:
a. Sensor: Suitable for nounting in any position on a standard
outl et box.
b. Tine-Delay and Sensitivity Adjustnents: Recessed and conceal ed
behi nd hi nged door
Indicator: LED, to show when notion is being detected during testing
and nornal operation of the sensor
Bypass Switch: Override the on function in case of sensor failure.
Manual / aut omatic sel ector switch.
Automatic Light-Level Sensor: Adjustable from2 to 200 fc [21.5 to
2152 I x]; keep lighting off when selected lighting |evel is present.
Faceplate for Wall-Switch Replacenment Type: Refer to wall plate
material and col or requirenents for toggle switches, as specified in
Section 26 27 26, W RI NG DEVI CES

B. Dual -technol ogy Type: Ceiling nounting; conbination PIR and ultrasonic

det ecti on nethods, field-selectable.

1
2.

Sensitivity Adjustnment: Separate for each sensing technol ogy.
Detector Sensitivity: Detect occurrences of 6-inch [150m] ni ni mum
noverent of any portion of a human body that presents a target of not
less than 36 sg. in. [232 sg. cn], and detect a person of average
size and wei ght noving not |ess than 12 inches [305 m] in either a
hori zontal or a vertical manner at an approxi mate speed of 12

i nches/s [305 mmi s].
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3. Detection Coverage: as schedul ed on draw ngs.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

A

E

Installation shall be in accordance with the NEC, manufacturer's

i nstructions and as shown on the draw ngs or specified.

Aimng for wall-nobunted and ceiling-munted notion sensor sw tches shal
be per manufacturer’s recomendations.

Set occupancy sensor "
Locate occupancy sensors as indicated and in accordance with the
manuf acturer's recomendati ons.

on" duration to 10 m nutes.

Label time switches and contactors with a uni que designation.

3.2 ACCEPTANCE CHECKS AND TESTS

A
B

Performin accordance with the nmanufacturer's recomendati ons.

Upon conpl etion of installation, conduct an operating test to show that
equi pment operates in accordance with requirements of this section.

Test for full range of dinmmng ballast and di mmng controls capability.
observe for visually detectable flicker over full dimmng range.

Test occupancy sensors for proper operation. Observe for light contro
over entire area being covered.

Upon conpl etion of the installation, the systemshall be com ssioned by
the manufacturer’s factory-authorized technician who will verify al

adj ustments and sensor placenents.

3.3 FOLLOW UP VERI FI CATI ON

A

Upon conpl etion of acceptance checks and tests, the Contractor shal
show by denonstration in service that the lighting control devices are
in good operating condition and properly perform ng the intended
functi on.

26 09 23 - 4



09-10

SECTION 26 22 00
LOW VOLTAGE TRANSFORVMERS

PART 1 — GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, and connection of
dry-type general - purpose transforners.
1.2 RELATED WORK
A. Section 13 05 41, SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS: Requirements for seismc restraint of nonstructura
conmponent s.
B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Cenera
el ectrical requirements and itens conmon to nore than one section of
Di vi si on 26.
C. Section 26 05 21, LOWVOLTAGE ELECTRI CAL POMNER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW : Cables and wiring.
D. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits and
outl et boxes.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS
FOR ELECTRI CAL | NSTALLATI ONS
1.4 SUBM TTALS
A. I n accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS, submit the follow ng:
B. Shop Draw ngs:
1. Clearly present sufficient information to deternmi ne conpliance with
draw ngs and specifications.
2. Include electrical ratings, inmpedance, dinensions, weight, nounting
details, decibel rating, term nations, tenperature rise, no | oad and

full load | osses, and connection di agrarns.
3. Conpl ete nanepl ate data, including manufacturer’s nanme and catal og
nunber .
C. Manual s:

1. When submitting the shop drawi ngs, submt conpani on copi es of
conpl et e mai nt enance and operating manual s, including technical data
sheets and wiring diagrans.

2. |If changes have been nmade to the naintenance and operating nanual s
originally submtted, then submt four copies of the updated
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mai nt enance and operating nanuals to the COTR two weeks prior to
final inspection.
D. Certifications: Two weeks prior to the final inspection, submt four

copies of the following to the COTR

1. Certification by the manufacturer that the materials conformto the
requi renents of the drawi ngs and specifications.

2. Certification by the contractor that the equi pnent has been properly
installed and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by designation only.

B. National Fire Protection Association (NFPA):

70-08....... ... Nati onal El ectrical Code (NEC

C. National Electrical Manufacturers Association (NEM):
ST20-92.......... ... ..., Dry-Type Transformers for General Applications
TP1-02. ... ... ... ..... Gui de for Determ ning Energy Efficiency for

Di stribution Transformers
TR1-00.................. Transformers, Regulators, and Reactors
PART 2 - PRODUCTS
2.1 GENERAL PURPCSE DRY- TYPE TRANSFORMERS
A. Unl ess ot herwi se specified, dry-type transfornmers shall be in accordance
with NEMA, NEC, and as shown on the drawi ngs. Transfornmers shall be UL-
listed and | abel ed.
B. Dry-type transforners shall have the follow ng features:
1. Transformers shall be self-cooled by natural convection, isolating
wi ndi ngs, indoor dry-type. Autotransforners will not be accepted.
Rati ng and w ndi ng connections shall be as shown on the draw ngs.
3. Transformers shall have copper w ndings.
Rati ngs shown on the drawings are for continuous duty w thout the use
of cooling fans.
5. Insul ati on systens:
a. Transformers 30 kVA and larger: UL rated 220° C system with an
average maximum rise by resistance of 150 ° C in a maximum ambient
of 40 ° C.
b. Transformers bel ow 30 kVA: Sanme as for 30 kVA and | arger or UL
rated 185 ° C system with an average maximum rise by resistance of

115 ° C in a maximum ambient of 40 ° C.
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Core and coil assenblies:

a. Rigidly braced to withstand the stresses caused by short-circuit
currents and rough handling during shipment.

b. Cores shall be grain-oriented, non-aging, and silicon steel.

c. Coils shall be continuous w ndings without splices except for

t aps.
d. Coil loss and core loss shall be mnimzed for efficient
operation.

e. Primary and secondary tap connections shall be brazed or pressure
type.
f. Coil windings shall have end filters or tie-downs for maxi mum
st rengt h.
Certified sound | evels determ ned in accordance with NEMA, shall not
exceed the foll ow ng:

Transfornmer Rating Sound Level Rating
0 - 9 KVA 40 dB
10 - 50 KVA 45 dB
51 - 150 KVA 50 dB
151 - 300 KVA 55 dB
301 - 500 KVA 60 dB

I f not shown on drawi ngs, nomi nal inpedance shall be as permtted by

NEMA.

Si ngl e phase transforners rated 15 kVA through 25 kVA shall have two

5% full capacity taps below normal rated primary voltage. Al

transformers rated 30 kVA and | arger shall have two 2.5% ful

capacity taps above, and four 2.5%full capacity taps bel ow nor nal

rated primary voltage.

Core assenblies shall be grounded to their enclosures with adequate

flexible ground straps.

Encl osures:

a. Conprised of not |ess than code gauge steel

b. Tenperature rise at hottest spot shall conformto NEMA Standards,
and shall not bake and peel off the enclosure paint after the
transformer has been placed in service.

c. Ventilation openings shall prevent accidental access to |ive
conmponent s.
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d. The enclosure at the factory shall be thoroughly cleaned and
pai nted with manufacturer's prine coat and standard finish.

12. Standard NEMA features and accessories, including ground pad, lifting
provi sions, and naneplate with the wiring diagram and sound | eve
indicated on it.

13. Dinmensions and configurations shall conformto the spaces designated
for their installations.

14. Transforners shall neet the mninum energy efficiency val ues per NEMA
TP1 as |isted bel ow

kVA Qut put
Rating |effici ency
(%
15 97
30 97.5
45 97.7
75 98
112.5 98.2
150 98.3
225 98.5
300 98.6
500 98.7
750 98.8

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Installation of transformers shall be in accordance with the NEC, as
recommended by the equi pmrent manufacturer and as shown on the draw ngs.

B. Install transformers with manufacturer's recomended cl earance from wal
and adj acent equi pment for air circulation. Mninmmclearance shall be 6
in [150 mi.

C. Install transformers on vibration pads designed to suppress transforner
noi se and vi brations.

D. Use flexible netal conduit to enclose the conductors fromthe
transformer to the raceway systens.

3.2 ACCEPTANCE CHECKS AND TESTS

A. Performtests in accordance with the manufacturer's recomendati ons.

Include the follow ng visual and nechani cal inspections.
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1. Conpare equi pment naneplate data with specifications and approved
shop drawi ngs.

2. Inspect physical and nechanical condition
Inspect all field-installed bolted electrical connections, using the
calibrated torque-wench nethod to verify tightness of accessible
bol ted el ectrical connections.

4. Perform specific inspections and nechanical tests as recomended by
manuf act urer.

5. Verify correct equi pnent groundi ng.
Verify proper secondary phase-to-phase and phase-to-neutral voltage
after energization and prior to connection to | oads.

3.3 FOLLOW UP VERI FI CATI ON
A. Upon conpl etion of acceptance checks, settings, and tests, the
contractor shall denmonstrate that the transforners are in good operating
condition and properly performng the intended function.
---END- - -
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SECTI ON 26 24 16
PANEL BOARDS

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A

This section specifies the furnishing, installation, and connection of
panel boar ds.

1.2 RELATED WORK

A
B.

Section 09 91 00, PAINTING Identification and painting of panel boards.
Section 13 05 41, SElI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS: Requirements for seisnmic restraint of non-structural
conponents.

Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Gener al
electrical requirements and itens that are common to nore than one
Section of Division 26.

Section 26 05 21, LOW VOLTAGE ELECTRI CAL POAER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW : Cables and wiring.

Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits
and outl et boxes.

Section 26 05 71, ELECTRI CAL SYSTEM PROTECTI VE DEVI CE STUDY:
Requirenents for installing the over-current protective devices to
ensure proper equi prent and personnel protection.

Section 26 09 23, LIGHTING CONTROLS: Lighting controls integral to
panel boar ds.

1.3 QUALITY ASSURANCE

A

Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS

A

Submit in accordance with Section 26 05 11, REQU REMENTS FOR ELECTRI CAL
| NSTALLATI ONS.

Shop Draw ngs:

1. Sufficient information shall be clearly presented to determ ne

conpliance with draw ngs and specifications.
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2. Include electrical ratings, dinensions, nounting details, materials,
Wi ring diagrans, accessories, and wei ghts of equi pnent. Conplete
nanepl ate data, including nmanufacturer’s name and catal og nunber.

C. Manual s:

1. When subnmitting the shop drawi ngs, submt conpani on copi es of
conpl et e mai nt enance and operating manual s, including technical data
sheets and wiring diagrans.

2. |If changes have been nmade to the maintenance and operating nanual s
that were originally submtted, then submt four copies of updated
mai nt enance and operating nanuals to the COTR two weeks prior to
final inspection.

D. Certification: Two weeks prior to final inspection, submt four copies
of the following to the COTR

1. Certification by the manufacturer that the materials conformto the
requi renents of the drawi ngs and specifications.

2. Certification by the contractor that the materials have been
properly installed, connected, and tested.

1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnati on only.
B. National Electrical Mnufacturers Association (NEM):

PB-1-06................. Panel boar ds
250-08. ... .. Encl osures for Electrical Equi pnent (1000V
Maxi mum
C. National Fire Protection Association (NFPA):
70-2005 ....... ... ... Nati onal El ectrical Code (NEC
70E-2004................ Standard for Electrical Life Safety in the
Wor kpl ace
D. Underwriters Laboratories, Inc. (UL):
50-95. . ... ... ... . Encl osures for Electrical Equipnent
67-09........ ... . Panel boar ds
489-09....... ... ... .. Mol ded Case Circuit Breakers and Circuit

Br eaker Encl osures
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PART 2 - PRODUCTS
2.1 PANELBOARDS

A

Panel boards shall be in accordance with UL, NEMA, NEC, and as shown on

t he draw ngs.

Panel boards shall be standard manufactured products.

Al'l panel boards shall be hinged “door in door” type with:

1. Interior hinged door with hand-operated latch or latches, as
required to provide access only to circuit breaker operating
handl es, not to energi zed parts.

2. CQuter hinged door shall be securely nmounted to the panel board box
with factory bolts, screws, clips, or other fasteners, requiring a
tool for entry. Hand-operated | atches are not acceptable.

3. Push inner and outer doors shall open left to right.

Al'l panel boards shall be conpletely factory-assenbled with nol ded case

circuit breakers and integral accessories as schedul ed on the draw ngs

or specified herein. Include one-piece renovable, inner dead front
cover, independent of the panel board cover.

Panel boards shall have nmain breaker or nmain |ugs, bus size, voltage,

phase, top or bottom feed, and flush or surface nounting as schedul ed

on the draw ngs.

Panel boards shall conformto NEMA PB-1, NEMA AB-1, and UL 67 and have

the foll owi ng features:

1. Non-reduced size copper bus bars with current ratings as shown on
t he panel schedules, rigidly supported on nol ded insul ators.

2. Bus bar connections to the branch circuit breakers shall be the
“di stributed phase” or “phase sequence” type.

3. Mechani cal lugs furnished with panel boards shall be cast, stanped,
or machined netal alloys of sizes suitable for the conductors to
which they will be connect ed.

Neutral bus shall be 100%rated, mounted on insul ated supports.
Groundi ng bus bar shall be equipped with screws or lugs for the
connection of grounding wres.

6. Buses shall be braced for the available short-circuit current.
Braci ng shall not be less than 10,000 A symetrical for 120/208 V
and 120/ 240 V panel boards, and 14,000 A symmetrical for 277/480 V
panel boar ds.

7. Branch circuit panel boards shall have buses fabricated for bolt-on

type circuit breakers.
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8. Protective devices shall be designed so that they can easily be
repl aced.

9. Where designated on panel schedul e "spaces," include all necessary
bussi ng, device support, and connections. Provide blank cover for
each space.

10. In two section panel boards, the main bus in each section shall be
full size. The first section shall be furnished with subfeed |ugs on
the Iine side of main lugs only, or through-feed lugs for main
breaker type panel boards, and have cabl e connections to the second
section. Panel board sections with tapped bus or crossover bus are
not acceptabl e.

11. Series-rated panel boards are not pernmitted.

2.2 CABI NETS AND TRI M5

A

Cabi net s:

1. Provide gal vani zed steel cabinets to house panel boards.

2. Cabi net enclosure shall not have ventil ating openi ngs.

3. Cabinets for panel boards nay be of one-piece forned steel or of
formed sheet steel with end and side panels wel ded, riveted, or

bolted as required.

2.3 MOLDED CASE Cl RCU T BREAKERS FOR PANELBOARDS

A

Circuit breakers shall be per UL 489, in accordance with the NEC, as
shown on the draw ngs, and as specifi ed.

Circuit breakers in panel boards shall be bolt-on type.

Mol ded case circuit breakers shall have minimuminterrupting rating as
required to withstand the available fault current, but not |ess than:
1. 120/208 V Panel board: 10,000 A symetri cal

3. 277/ 480 V Panel board: 14,000 A symmretri cal

Mol ded case circuit breakers shall have automatic, trip free,

non- adj ustabl e, inverse tine, and instantaneous nagnetic trips for 100
A frame or lower. Magnetic trip shall be adjustable from3x to 10x for
breakers with 600 A franes and hi gher. Breaker trip setting shall be
set in the field, based on the approved protective device study as
specified in Section 26 05 71, ELECTRI CAL SYSTEM PROTECTI VE DEVI CE
STUDY.

Breaker features shall be as foll ows:

1. A rugged, integral housing of nolded insulating material

2. Silver alloy contacts.

3. Arc quenchers and phase barriers for each pole.
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Qui ck- make, qui ck-break, operating nmechani sms.
Atrip elenment for each pole, thernmal nmagnetic type with long tine
del ay and i nstantaneous characteristics, a comon trip bar for al
pol es and a single operator.
El ectrically and nmechanically trip free
An operating handl e which indicates ON, TRI PPED, and OFF positions.
An overl oad on one pole of a nultipole breaker shall automatically
cause all the poles of the breaker to open.

9. Gound fault current interrupting breakers, shunt trip breakers, |,
or other accessory devices or functions shall be provided where
i ndi cat ed.

10. For circuit breakers being added to existing panel boards, coordinate
t he breaker type with existing panel boards. Mdify the pane

directory accordingly.

2.4 SEPARATELY ENCLOSED MOLDED CASE Cl RCU T BREAKERS

A

VWere separately encl osed nol ded case circuit breakers are shown on the
drawi ngs, provide circuit breakers in accordance with the applicable
requi renents of those specified for panel boards.

Encl osures are to be of the NEMA types shown on the draw ngs. \Were the
types are not shown, they are to be the NEMA type nost suitable for the
envi ronnent al conditions where the circuit breakers are being

i nstall ed.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

A

Installation shall be in accordance with the nmanufacturer’s

i nstructions, the NEC, as shown on the draw ngs, and as specified.
Locat e panel boards so that the present and future conduits can be
conveni ently connect ed.

Install a printed schedule of circuits in each panel board after
approval by the COTR. Schedul es shall be printed on the panel board
directory cards, installed in the appropriate panel boards, and

i ncorporate all applicable contract changes. Information shall indicate
outlets, lights, devices, or other equiprment controlled by each
circuit, and the final room nunbers served by each circuit.

Mount the fully-aligned panel board such that the maxi mum hei ght of the
top circuit breaker above the finished floor shall not exceed 78 in
[1980 nm]. Mount panel boards that are too high such that the bottom of
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the cabinets will not be less than 6 in [150 nnj above the finished
fl oor.

E. For panel boards | ocated in areas accessible to the public, paint the
exposed surfaces of the trims, doors, and boxes with finishes to match
surroundi ng surfaces after the panel boards have been install ed.

F. Rust and scale shall be renmobved fromthe inside of existing backboxes
where new panel boards are to be installed. Paint inside of backboxes
with rust-preventive paint before the new panel board interior is
installed. Provide new trimand doors for these panel boards. Covers
shall fit tight to the box with no gaps between the cover and the box.

3.2 ACCEPTANCE CHECKS AND TESTS

A. Performin accordance with the manufacturer's reconrendations. |nclude
the foll ow ng visual and mechanical inspections and electrical tests:
1. Visual and Mechanical |nspection

a. Compare equi prent nanepl ate data with specifications and approved
shop draw ngs.

b. Inspect physical, electrical, and nmechani cal condition.

c. Verify appropriate anchorage and required area cl earances.

d. Verify that circuit breaker sizes and types correspond to
approved shop draw ngs.

e. To verify tightness of accessible bolted electrical connections,
use the calibrated torque-wench nethod or performthernographic
survey after energization

f. d ean panel board.

3.3 FOLLOW UP VERI FI CATI ON

A. Upon conpl etion of acceptance checks, settings, and tests, the

contractor shall denonstrate that the panel boards are in good operating

condition and properly performng the intended function.

- - -END- - -
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SECTION 26 27 26
W RI NG DEVI CES

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installation and connection of

Wi ring devices.
1.2 RELATED WORK

A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Gener al
el ectrical requirements that are comobn to nore than one section of
Di vi si on 26.

B. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits and
outl ets boxes.

C. Section 26 05 21, LOWVOLTAGE ELECTRI CAL POMNER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW : Cables and wiring.

D. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renents for personnel safety and to provide a | ow i npedance path to
ground for possible ground fault currents.
1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS

FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS

A. I n accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS, submit the follow ng:

B. Shop Draw ngs:

1. Sufficient information, clearly presented, shall be included to
det erm ne conpliance with draw ngs and specifications.

2. Include electrical ratings, dinensions, nounting details,
construction materials, grade and termination information.

C. Manuals: Two weeks prior to final inspection, deliver four copies of the
following to the Resident Engi neer: Technical data sheets and
i nfornmati on for ordering replacenment units.

D. Certifications: Two weeks prior to final inspection, submt four copies
of the following to the Resident Engineer: Certification by the
Contractor that the devices conply with the drawi ngs and specificati ons,
and have been properly installed, aligned, and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A. Publications |isted below (including amendnents, addenda, revisions,

suppl enents and errata) forma part of this specification to the extent
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referenced. Publications are referenced in the text by basic designation

only.
B. National Fire Protection Association (NFPA):
70, . Nati onal El ectrical Code (NEC
C. National Electrical Manufacturers Association (NEM):
W 1.................... General Col or Requirenents for Wring Devices
W6 ..., Wring Devices — D nensional Requirenents
D. Underwriter’s Laboratories, Inc. (UL):
B Surface Metal Raceways and Fittings
20, . . General -Use Snap Switches
231, . Power CQutlets
A67. .. Groundi ng and Bondi ng Equi prent
498. . ... Attachnment Plugs and Receptacl es
943. . . ... Ground-Fault Circuit-Interrupters

PART 2 - PRODUCTS
2.1 RECEPTACLES
A. General: Al receptacles shall be listed by Underwiters Laboratories,

Inc., and conformto NEVA WD 6.

1. Mounting straps shall be plated steel, with break-off plaster ears
and shall include a self-grounding feature. Termi nal screws shall be
brass, brass plated or a copper alloy netal.

2. Receptacles shall have provisions for back wiring with separate netal
clamp type terminals (four min.) and side wiring fromfour captively
hel d bi ndi ng screws.

B. Dupl ex Receptacles: Hospital -grade, single phase, 20 anpere, 120 volts,
2-pole, 3-wire, and conformto the NEMA 5-20R configuration in NEVA VWD

6. The duplex type shall have break-off feature for two-circuit

operation. The ungrounded pol e of each receptacle shall be provided with

a separate term nal

1. Bodies shall be ivory in color, unless otherw se noted.

2. Switched duplex receptacles shall be wired so that only the top
receptacle is switched. The remmi ning receptacle shall be unsw tched.

3. Dupl ex Receptacles on Energency Circuit:

a. Bodies shall be red in color
b. I'n roonms without energency powered general l|ighting, the enmergency
receptacles shall be of the self-illum nated type.

4. Ground Fault Interrupter Duplex Receptacles: Shall be an integra
unit, hospital-grade, suitable for nmounting in a standard outl et box.
a. Gound fault interrupter shall consist of a differential current

transformer, solid state sensing circuitry and a circuit
interrupter switch. Device shall have nom nal sensitivity to
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ground | eakage current of five mllianperes and shall function to
interrupt the current supply for any val ue of ground | eakage
current above five mllianperes (+ or — 1 mllianp) on the | oad
side of the device. Device shall have a m ni mrum nom nal tripping
time of 1/30th of a second.
5. Safety Type Dupl ex Receptacl es:
a. Bodies shall be gray in color.
1) Shall permt current to flowonly while a standard plug is in
the proper position in the receptacle.
2) Screws exposed while the wall plates are in place shall be the
t anper pr oof type
Recept acl es; 20, 30 and 50 anpere, 250 volts: Shall be conplete with
appropriate cord grip plug. Devices shall neet UL 231.
Weat her proof Receptacl es: Shall consist of a duplex receptacle, nounted
in box with a gasketed, weatherproof, cast nmetal cover plate and cap
over each receptacl e opening. The cap shall be permanently attached to
the cover plate by a spring-hinged flap. The weat herproof integrity
shal |l not be affected when heavy duty specification or hospital grade
attachment plug caps are inserted. Cover plates on outlet boxes nmounted
flush in the wall shall be gasketed to the wall in a watertight nanner.

2.2 TOGELE SW TCHES

2.

3

A

Toggl e Switches: Shall be totally enclosed tunbler type with bodies of
phenoli ¢ conmpound. Toggl e handl es shall be ivory in color unless
ot herwi se specified. Toggle handl es on enmergency circuit shall be red in
color. The rocker type switch is not acceptable and will not be
approved.
1. Shall be single unit toggle, butt contact, quiet AC type, heavy-duty
general - purpose use with an integral self grounding nounting strap
wi th break-off plasters ears and provisions for back wiring with
separate netal wiring clanps and side wiring with captively held
bi ndi ng screws.
2. Ratings:
a. 120 volt circuits: 20 anperes at 120-277 volts AC
b. 277 volt circuits: 20 anperes at 120-277 volts AC
MANUAL DI MM NG CONTROL
Slide dimer with on/off control, single-pole or three-way as shown on
pl ans. Faceplates shall be ivory in color unless otherw se specified.
Manual dimm ng controls shall be fully conpatible with electronic
di nm ng bal |l asts and approved by the ballast manufacturer, shall operate
over full specified dimmng range, and shall not degrade the perfornmance
or rated life of the electronic dinmng ballast and | anp.
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2.4 WALL PLATES

A. Wall plates for switches and receptacles shall be type 302 stainless
steel. Oversize plates are not acceptable.

B. Standard NEMA design, so that products of different nanufacturers wll
be interchangeabl e. Dinensions for openings in wall plates shall be
accordance with NEVA WD 6.

C. For receptacles or switches nmounted adjacent to each other, wall plates
shal |l be common for each group of receptacles or switches.

D. Dupl ex Receptacles on Energency Circuit:

1. Bodies shall be red in color. Wall plates shall be red with the word
"EMERGENCY" engraved in 6 mm (1/4 inch) white letters.

2.5 SURFACE MULTI PLE- OUTLET ASSEMBLI ES

A. Assenblies shall conformto the requirenents of NFPA 70 and UL 5.

B. Shall have the follow ng features:

1. Encl osures:

a. Thickness of steel shall be not less than 0.040 inch [1m] stee
for base and cover. Nominal dinension shall be 1-1/2 by 2-3/4
inches [40 by 70mm with inside cross sectional area not |ess than
3.5 square inches [2250 square mm. The encl osures shall be
t horoughl y cl eaned, phosphatized and painted at the factory with
primer and the manufacturer's standard baked enanel or |acquer
finish.

2. Receptacles shall be duplex, hospital grade. See paragraph
' RECEPTACLES' in this section. Device cover plates shall be the
manuf acturer's standard corrosion resistant finish and shall not
exceed the di mensions of the enclosure.

3. Unl ess otherw se shown on draw ngs, spacing of the receptacles al ong
the strip shall be 24 inches [600nm] on centers.

4. Wres within the assenblies shall be not |ess than No. 12 AWG copper,
with 600 volt ratings.

5. Installation fittings shall be designed for the strips being
installed including bends, offsets, device brackets, inside
couplings, wire clips, and el bows.

6. Bond the strips to the conduit systens for their branch supply
circuits.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A. Installation shall be in accordance with the NEC and as shown as on the

dr awi ngs.
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Ground term nal of each receptacle shall be bonded to the outlet box

wi th an approved green bonding junper, and al so connected to the green
equi pnment groundi ng conduct or.

Qutl et boxes for light and di nmer switches shall be nounted on the

stri ke side of doors.

Provide barriers in nultigang outlet boxes to separate systens of

di fferent voltages, Normal Power and Energency Power systens, and in
conpliance with the NEC

Coordinate with other work, including painting, electrical boxes and
wiring installations, as necessary to interface installation of wiring
devices with other work. Coordinate the electrical work with the work

of other trades to ensure that wiring device flush outlets are positioned
wi th box openings aligned with the face of the surrounding finish
material. Pay special attention to installations in cabinet work, and in
connection with | aboratory equipnent.

Exact field locations of floors, walls, partitions, doors, w ndows, and
equi prent may vary from |l ocati ons shown on the drawi ngs. Prior to

| ocating sl eeves, boxes and chases for roughing-in of conduit and

equi prent, the Contractor shall coordinate exact field | ocation of the
above itens with other trades. In addition, check for exact direction of
door swings so that local switches are properly located on the strike

si de.

Install wall sw tches 48 inches [1200m above floor, OFF position down.
Install wall dimers 48 inches [1200mm]j above fl oor; derate ganged
dimers as instructed by nmanufacturer; do not use comon neutral.

Install conveni ence receptacles 18 inches [450m] above floor, and 6

i nches [ 152m] above counter backspl ash or workbenches. |[Instal
speci fic-use receptacles at hei ghts shown on the drawi ngs.
Label device plates with a permanent adhesive |abel |isting panel and

circuit feeding the wring device.

Test wiring devices for damaged conductors, high circuit resistance,

poor connections, inadequate fault current path, defective devices, or

simlar problens using a portable receptacle tester. Correct circuit

conditions, renove mal functioning units and replace with new, and retest

as specified above.

Test G-Cl devices for tripping values specified in UL 1436 and UL 943.
---END- - -
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SECTION 26 29 11
MOTOR STARTERS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. All nmotor starters and variabl e speed nmotor controllers, including
installation and connection (whether furnished with the equi pnent
specified in other Divisions or otherw se), shall neet these
speci fications.

1.2 RELATED WORK

A. Qther sections which specify nmotor driven equi pnent, except el evator
notor controllers.

B. Section 13 05 41, SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS: Requirenments for seisnmic restraint for nonstructural
conmponent s.

C. Section 26 05 11, REQU REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Genera
electrical requirements and itens that are common to nore than one
Section of Division 26.

D. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renents for personnel safety and to provide a | ow i npedance path

for possible ground fault currents.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS

FOR ELECTRI CAL | NSTALLATI ONS
1.4 SUBM TTALS

A. Submt in accordance with Section 26 05 11, REQU REMENTS FOR ELECTRI CAL
| NSTALLATI ONS

B. Shop Draw ngs:

1. Sufficient information, clearly presented, shall be included to
determ ne conpliance with draw ngs and specifications.

2. Include electrical ratings, dinensions, weights, nounting details,
materials, running over current protection, size of enclosure, over
current protection, wiring diagrans, starting characteristics,

i nterlocking and accessori es.

C. Manual s:

1. Submit, sinultaneously with the shop draw ngs, conpani on copies of
conpl et e mai ntenance and operating manual s, including technical data
sheets, wiring diagrams and i nformati on for ordering replacenent
parts.

a. Wring diagrans shall have their termnals identified to
facilitate installation, maintenance and operation.
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b. Wring diagrans shall indicate internal wiring for each item of
equi pnment and i nterconnecti ons between the itens of equi pnent.
c. Elementary schematic diagrans shall be provided for clarity of
operation.
2. Two weeks prior to the project final inspection, submt four copies
of the final updated nmintenance and operating manual to the Resident
Engi neer.
D. Certification: Two weeks prior to final inspection, unless otherw se
noted, submt four copies of the following certifications to the
Resi dent Engi neer:
1. Certification that the equi pnent has been properly installed,
adj usted, and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by basic designation

only.
B. Institute of Electrical and El ectronic Engi neers (| EEE)
519. ... ... Recommended Practices and Requirenents for
Harmoni ¢ Control in Electrical Power Systens
C37.90.1................ Standard Surge Wthstand Capability (SW) Tests

for Protective Relays and Rel ay Systens
C. National Electrical Manufacturers Association (NEM):

ICS 1........ ... .. I ndustrial Control and Systens Cenera
Requi renent s

ICS1.1................. Saf ety Guidelines for the Application,
Installation and Maintenance of Solid State
Contro

ICS 2..... . I ndustrial Control and Systens, Controllers,
Contactors and Overl oad Rel ays Rated 600 Volts
DC

ICS6........ .. I ndustrial Control and Systenms Encl osures

ICS 7., i I ndustrial Control and Systens Adjustabl e- Speed
Drives

ICS7.1................. Saf ety Standards for Construction and Cuide for

Sel ection, Installation and Operation of
Adj ust abl e- Speed Drive Systens
D. National Fire Protection Association (NFPA):

70, . Nati onal El ectrical Code (NEC
E. Underwriters Laboratories Inc. (UL):
508. . ... I ndustrial Control Equi pnent
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PRODUCTS

2.1 MOTOR STARTERS, GENERAL
A. Shall be in accordance with the requirenents of the | EEE, NEC, NEMA (I CS

11

ICS 1.1, ICS2, ICS6, ICS7 and ICS 7.1) and UL

B. Shall have the follow ng features:

1
2.

Separately encl osed unl ess part of another assenbly.

Circuit breakers and safety switches within the notor controller

encl osures shall have external operating handles with | ock-open

padl ocki ng provisions and shall indicate the ON and OFF positions.

Mot or control circuits:

a. Shall operate at not nore than 120 volts.

b. Shall be grounded except as foll ows:

1) Where isolated control circuits are shown.
2) Wiere manufacturers of equi pment assenblies recomend that the
control circuits be isol ated.

c. Incorporate a separate, heavy duty, control transformer within
each notor controller enclosure to provide the control voltage for
each notor operating over 120 volts.

d. Incorporate over current protection for both primry and secondary
wi ndi ngs of the control power transfornmers in accordance with the
NEC.

Overload current protective devices:

a. Overload relay (thermal or induction type.

b. One for each pole.

c. Manual reset on the door of each motor controller enclosure.

d. Correctly sized for the associated notor's rated full | oad
current.

e. Check every notor controller after installation and verify that
correct sizes of protective devices have been install ed.

f. Deliver four copies of a sunmarized list to the Resident Engineer,
whi ch indi cates and adequately identifies every notor controller
installed. Include the catal og numbers for the correct sizes of
protective devices for the notor controllers.

Hand- O f - Automatic (HOA) switch is required unless specifically

stated on the drawings as not required for a particular starter. HO

A switch is not required for nanual notor starters.

I ncorporate into each control circuit a 120-volt, solid state tine

delay relay (ON delay), mninum adjustable range fromO0.3 to 10

mnutes, with transient protection. Tinme delay relay is not required

where H O A switch is not required.
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7. Unl ess noted otherwi se, equip with not |ess than two nornmally open
and two normal ly closed auxiliary contacts. Provide green run pilot
lights and HHO A control devices as indicated, operable at front of
encl osure wi t hout opening enclosure. Push buttons, selector
switches, pilot lights, etc., shall be interchangeable.

8. Encl osures:

a. Shall be the NEMA types shown on the drawi ngs for the notor
controllers and shall be the NEMA types which are the nobst
suitable for the environmental conditions where the notor
controllers are being installed.

b. Doors mechanically interlocked to prevent opening unless the
breaker or switch within the enclosure is open. Provision for
padl ock must be provided.

c. Enclosures shall be prinmed and finish coated at the factory with
the manufacturer’s prine coat and standard finish.

Motor controllers incorporated with equi pnment assenblies shall also be

designed for the specific requirenents of the assenblies.

For motor controllers being installed in existing nmotor control centers

or panel boards, coordinate with the existing centers or panel boards.

Addi tional requirenents for specific notor controllers, as indicated in

ot her sections, shall also apply.

Provi de a di sconnecti ng nmeans or safety switch near and within sight of

each motor. Provide all wiring and conduit required to facilitate a

conplete installation.

2.2 MANUAL MOTOR STARTERS

A
B

Shall be in accordance with applicable requirenents of 2.1 above.

Manual notor starters.

1. Starters shall be general -purpose Class A nmanually operated type
with full voltage controller for induction notors, rated in
hor sepower .

2. Units shall include overload and |ow voltage protection, red pilot
light, NO and NC auxiliary contacts and toggle operator.

Fractional horsepower nmanual notor starters.

1. Starters shall be general -purpose Class A nmanually operated with
full voltage controller for fractional horsepower induction notors.

2. Units shall include thermal overload protection, red pilot |ight and
t oggl e operator.

Mot or starting sw tches.

1. Switches shall be general -purpose Class A nmanually operated type
with full voltage controller for fractional horsepower induction
not or s.
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2. Units shall include thermal overload protection, red pilot light, |ow
vol tage protection, NO and NC auxiliary contacts and toggle
operator.

2.3 MAGNETI C MOTOR STARTERS

A
B

Shall be in accordance with applicable requirenents of 2.1 above.
Starters shall be general -purpose, C ass A magnetic controllers for

i nduction notors rated in horsepower. M nimum size O.

Where conbination notor starters are used, conbine starter with
protective or disconnect device in a conmon encl osure.

Provi de phase | oss protection for each starter, with contacts to de-
energi ze the starter upon | oss of any phase.

Unl ess ot herwi se indicated, provide full voltage non-reversing across-
the-1ine nechanisns for notors |less than 75 HP, closed by coil action and
opened by gravity. Equip starters with 120V AC coils and i ndividua
control transformer unless otherwise noted. Locate "reset" button to be
accessi bl e wi thout opening the encl osure.

2.4 MOTOR CONTROL STATI ONS

A

Shal | have the foll ow ng features:

1. Designed for suitably fulfilling the specific control functions for
whi ch each station is being installed.

2. Coordinate the use of nonmentary contacts and maintained contacts with
the conplete nmotor control systens to insure safety for people and
equi pnent .

3. Each station shall have two pilot lights behind red and green jewels
and a circuit to its nmotor controller. Connect the |lanps so they wll
be energi zed as foll ows:

a. Red while the notor is running.
b. Green while the notor is stopped

4. \Were two or nore stations are nmounted adjacent to each other,
install a common wall plate, except where the designs of the stations
make such comon pl ates inpracticable.

5. ldentify each station with a permanently attached individua
nanepl ate, of |am nated black phenolic resin with a white core and
engraved lettering not less than 6 nm (1/4-inch) high. Identify the
notor by its nunber or other designation and indicate the function
fulfilled by the notor.
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Conponents of Mdtor Control Circuits:

1. Shall also be designed and arranged so that accidental faulting or
groundi ng of the control conductors will not be able to start the
not or s.

2. Use of |ocking type STOP pushbuttons or sw tches, which cause notors
to restart autommtically when the pushbuttons or switches are
rel eased, will not be permtted.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

A

Install notor control equi pment in accordance with manufacturer’s
recomendati ons, the NEC, NEMA and as shown on the draw ngs.

In seismc areas, equiprment shall be adequately anchored and braced per
details on structural contract drawing to withstand the seismc forces
at the location where install ed.

Furnish and install heater elements in nmotor starters and to match the
installed notor characteristics. Submt a list of all notors listing
not or namepl ate rating and heater elenment installed

Motor Data: Provide neatly-typed | abel inside each notor starter

encl osure door identifying notor served, naneplate horsepower, full | oad
anperes, code letter, service factor, voltage/phase rating and heater

el ement install ed.

Connect hand-of f auto selector switches so that automatic control only is
by-passed in "manual " position and any safety controls are not by-passed.
Install manual nmotor starters in flush enclosures in finished areas.

Exam ne control diagrans indicated before ordering notor controllers.
Shoul d conflicting data exist in specifications, drawi ngs and di agrans,
request corrected data prior to placing orders.

3.2 ADJUSTI NG

A

Set field-adjustable switches, auxiliary relays, tine-delay relays,
tinmers, and overload-relay pickup and trip ranges.

Adj ust overload-relay heaters or settings if power factor correction
capacitors are connected to the |oad side of the overload rel ays.

Adjust trip settings of MCPs and thernal -magnetic circuit breakers with
adj ustabl e instantaneous trip elenents. |Initially adjust at six tines
the notor nameplate full-load anpere ratings and attenpt to start notors
several tines, allowi ng for notor cool down between starts. [If tripping
occurs on nmotor inrush, adjust settings in increnents until notors start
wi thout tripping. Do not exceed eight tinmes the notor full-load anperes
(or 11 times for NEMA Premium Efficient notors if required). Were

t hese maxi mum settings do not allow starting of a nmotor, notify Resident
Engi neer before increasing settings.
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3.3 ACCEPTANCE CHECKS AND TESTS
A. Performin accordance with the manufacturer's recommendati ons. | nclude
the foll ow ng visual and mechanical inspections and electrical tests:

1. Visual and Mechanical I|nspection

a.

O O O T

Conpar e equi pnment nanepl ate data with specifications and approved
shop drawi ngs.

I nspect physical, electrical, and nechanical condition.

| nspect contactors.

Clean motor starters and variabl e speed notor controllers.

Verify overload el enent ratings are correct for their
applications.

If nbtor-running protection is provided by fuses, verify correct
fuse rating.

Verify tightness of accessible bolted electrical connections by
calibrated torque-wench nethod in accordance wi th manufacturer’s
publ i shed data

2. Variable speed notor controllers:

a.

Fi nal programi ng and connections to vari able speed notor
controllers shall be by a factory-trained technician. Set al
progranmabl e functions of the variable speed nmotor controllers to
neet the requirements and conditions of use.

Test all control and safety features of the variable frequency
drive.

3.4 FOLLOW UP VERI FI CATI ON
Upon conpl eti on of acceptance checks, settings, and tests, the
Contractor shall show by denpnstration in service that the notor
starters and variable speed notor controllers are in good operating
condition and properly performng the intended functions.

3.5 SPARE PARTS
Two weeks prior to the final inspection, provide one conplete set of
spare fuses (including heater el ements) for each starter/controller

installed on this project.

- - -END- - -
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SECTION 26 29 21
DI SCONNECT SW TCHES

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, and connection of
| ow vol t age di sconnect switches.
1.2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Gener al
electrical requirements and itens that are common to nore than one
section of Division 26.
B. Section 26 05 21, LOWVOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES 600
VOLTS AND BELOW Cabl es and wiring.
C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground faults.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMs: Conduits for
cabl es and wiring.
E. Section 26 29 11, LOMVOLTAGE MOTOR STARTERS: Mtor rated toggle
swi t ches.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submt in accordance with Section 26 05 11, REQU REMENTS FOR ELECTRI CAL
| NSTALLATI ONS.
B. Shop Draw ngs:
1. Clearly present sufficient information to deternmi ne conpliance with
draw ngs and specifications.
2. Include electrical ratings, dinensions, nounting details, materials,
encl osure types, and fuse types and cl asses.
3. Show the specific switch and fuse proposed for each specific piece of
equi pnment or circuit.
C. Manual s:
1. Provide conpl ete mai ntenance and operating manual s for di sconnect
swi tches, including technical data sheets, wring diagrans, and
i nfornati on for ordering replacenent parts. Deliver four copies to
the COTR two weeks prior to final inspection.
2. Terminals on wiring diagrans shall be identified to facilitate
mai nt enance and operation.
3. Wring diagrans shall indicate internal wiring and any interl ocking.
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Certifications: Two weeks prior to the final inspection, submt four

copies of the following certifications to the COIR

1. Certification by the manufacturer that the materials conformto the
requi renents of the drawi ngs and specifications.

2. Certification by the contractor that the naterials have been properly
installed, connected, and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A

Publications |isted bel ow (including amendnments, addenda, revisions,
suppl enents, and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by designation only.
Nati onal El ectrical Manufacturers Association (NEM):
FUI-07................. Low Vol tage Cartridge Fuses
KS1-06................. Encl osed and M scel | aneous Distribution

Equi pnent Switches (600 Volts Maxi mun
Nati onal Fire Protection Association (NFPA):

70-08....... ... Nati onal El ectrical Code (NEC)
Underwriters Laboratories, Inc. (UL):

98-04. . ... ... Encl osed and Dead- Front Switches
248-00........... ... ... Low Vol t age Fuses

977-94. .. ... ... Fused Power-Circuit Devices

PART 2 - PRODUCTS
2.1 LOWVCOLTAGE FUSI BLE SW TCHES RATED 600 AMPERES AND LESS

A
B

C
D

In accordance with UL 98, NEMA KS1, and NEC
Shal | have NEMA cl assification General Duty (GD) for 240 V switches and
NEMA cl assification Heavy Duty (HD) for 480 V switches.
Shal | be HP rated.
Shal | have the foll ow ng features:
1. Switch nechani smshall be the quick-nake, quick-break type.
2. Copper blades, visible in the OFF position.
3. An arc chute for each pole.
4. External operating handle shall indicate ON and OFF position and have
| ock- open padl ocki ng provi sions.
5. Mechanical interlock shall permt opening of the door only when the
switch is in the OFF position, defeatable to pernit inspection.
6. Fuse holders for the sizes and types of fuses specifi ed.
Solid neutral for each switch being installed in a circuit which
i ncl udes a neutral conductor.
8. Ground lugs for each ground conduct or
Encl osures:
a. Shall be the NEMA types shown on the drawi ngs for the swtches.
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b. Where the types of switch enclosures are not shown, they shall be
the NEMA types npbst suitable for the anbient environnental
conditions. Unless otherw se indicated on the plans, all outdoor
switches shall be NEMA 3R

c. Shall be finished with manufacturer’s standard gray baked enanel
pai nt over pretreated steel (for the type of enclosure required).

2.2 LOWVOLTAGE UNFUSED SW TCHES RATED 600 AMPERES AND LESS
A. Shall be the sane as Low Vol tage Fusi ble Switches Rated 600 Anperes and
Less, but wi thout provisions for fuses.
2.3 MOTOR RATED TOGGLE SW TCHES
A. Refer to Section 26 29 11, LOWVOLTAGE MOTOR STARTERS.
2.4 LOW VOLTAGE CARTRI DGE FUSES
I n accordance with NEVA FUL.
Feeders: O ass RK5, tine del ay
Motor Branch Circuits: Cass RK5, tine delay.
O her Branch Circuits: Cass RK5, tine delay.
E. Control Circuits: Class CC, tinme delay.
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Install disconnect switches in accordance with the NEC and as shown on

oo wx

t he draw ngs.

B. Fusi bl e disconnect switches shall be furnished conplete with fuses.
Arrange fuses such that rating information i s readabl e w thout renoving
t he fuse.

3.2 SPARE PARTS

A. Two weeks prior to the final inspection, furnish one conplete set of
spare fuses for each fusible disconnect switch installed on the project.
Deliver the spare fuses to the COIR

---END- - -
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SECTI ON 26 51 00
I NTERI OR LI GHTI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON:

A. This section specifies the furnishing, installation and connection of

the interior lighting systens.
1.2 RELATED WORK

A. Section 13 05 41, SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS: Requirement for seismc restraint for nonstructural
Conponent s.

B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: GCener al
requi renents that are common to nore than one section of Division 26.

C. Section 26 05 21, LOWVOLTAGE ELECTRI CAL POMNER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW : Cables and wiring.

D. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renents for personnel safety and to provide a | ow i npedance path to
ground for possible ground fault currents.

E. Section 26 27 26, WRING DEVICES: Wring devices used for control of the
lighting systens.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS

FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS

A. I n accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS, submit the follow ng:

B. Product Data: For each type of lighting fixture (lum naire) designated
on the LI GHTI NG FI XTURE SCHEDULE, arranged in order of fixture
designation, subnmit the follow ng information.

1. Material and construction details include information on housing,
optics systemand | ens/diffuser.
Physi cal di nmensi ons and descri pti on.
Wring schematic and connection di agram
Installation details.
Energy efficiency data.
Photonetric data based on | aboratory tests conplying with | ESNA
Li ghti ng Measurenments, testing and cal cul ati on gui des.
7. Lanmp data including [unen output (initial and nean), color rendition
index (CRlI), rated life (hours) and col or tenperature (degrees
Kel vin).

o 0k wN

26 51 00 - 1



C

D

4-09

8. Ballast data including ballast type, starting nethod, anbient
tenperature, ballast factor, sound rating, systemwatts and tota
har noni ¢ di stortion (THD)

Manual s:

1. Submit, sinultaneously with the shop draw ngs conpani on copi es of
conpl ete mai ntenance and operating manual s including technical data
sheets, and information for ordering replacenent parts.

2. Two weeks prior to the final inspection, submt four copies of the
final updated nai ntenance and operating nmanual s, including any
changes, to the Resident Engineer

Certifications:

1. Two weeks prior to final inspection, submt four copies of the
following certifications to the Resident Engi neer
a. Certification by the Contractor that the equi pnent has been

properly installed, adjusted, and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A

Publications |isted bel ow (including amendnents, addenda, revisions,

suppl enents, and errata) forma part of this specification to the extent

referenced. Publications are referenced in the text by designation only.

Institute of Electrical and El ectronic Engineers (I|EEE)

C62.41-91............... Gui de on the Surge Environment in Low Voltage
(1000V and | ess) AC Power Circuits

National Fire Protection Association (NFPA):

70, . Nati onal El ectrical Code (NEC)

101. . ... Life Safety Code

Nati onal Electrical Manufacturer's Association (NEM):

C82.1-97................ Bal | asts for Fluorescent Lanps - Specifications

C82.2-02................ Met hod of Measurenment of Fluorescent Lanp
Bal | asts

C82.11-02............... Hi gh Frequency Fl uorescent Lanp Ball asts

Underwriters Laboratories, Inc. (UL):

496-96.................. Edi son- Base Lanphol ders

542-99.......... ... . ... Lanphol ders, Starters, and Starter Hol ders for
Fl uorescent Lanps

924-95. . ... .. ... .. ... Ener gency Lighting and Power Equi pnent

935-01.................. Fl uorescent-Lanp Bal |l asts

1598-00................. Lum naires

2108-04................. Standard for Low Voltage Lighting Systens

8750-08................. Light Emtting D ode (LED) Light Sources for Use

in Lighting Products
Federal Conmuni cati ons Commi ssion (FCC)
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Code of Federal Regulations (CFR), Title 47, Part 18

PART 2 - PRODUCTS
2.1 LI GHTI NG FI XTURES (LUM NAI RES)

A

Shall be in accordance with NFPA 70 and UL 1598, as shown on draw ngs,

and as specifi ed.

Sheet Met al

1. Shall be forned to prevent warping and saggi ng. Housing, trimand
I ens frame shall be true, straight (unless intentionally curved) and
paral l el to each other as designed.

2. Wreways and fittings shall be free of burrs and sharp edges and
shal | accommpdate internal and branch circuit wiring wthout damage
to the wring.

3. Wien installed, any exposed fixture housing surface, trimfrane, door
frame and lens frame shall be free of |ight |eaks; |ens doors shal
close in a light tight manner.

4. Hinged door closure frames shall operate snoothly wi thout binding
when the fixture is in the installed position, |atches shall function
easily by finger action w thout the use of tools.

Bal | asts shall be serviceable while the fixture is inits nornmally

installed position, and shall not be nmounted to renovable reflectors or

Wi reway covers unl ess so specified.

Lanp Sockets:

1. Fluorescent: Lanphol der contacts shall be the biting edge type or
phosphorous-bronze with silver flash contact surface type and shal
conformto the applicable requirenents of UL 542. Lanp hol ders for
bi -pin lanmps shall be of the tel escoping conpression type, or of the
single slot entry type requiring a one-quarter turn of the lanp after
i nsertion.

Recessed fixtures nounted in an insulated ceiling shall be listed for

use in insulated ceilings.

Mechani cal Safety: Lighting fixture closures (lens doors, trimfraneg,

hi nged housi ngs, etc.) shall be retained in a secure manner by captive

screws, chains, captive hinges or fasteners such that they cannot be

accidental ly di sl odged during nornmal operation or routine naintenance.

Met al Fi ni shes:

1. The manufacturer shall apply standard finish (unless otherw se
specified) over a corrosion resistant primer, after cleaning to free
the nmetal surfaces of rust, grease, dirt and other deposits. Edges of
pre-finished sheet netal exposed during formng, stanping or shearing
processes shall be finished in a simlar corrosion resistant manner
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to match the adjacent surface(s). Fixture finish shall be free of
stains or evidence of rusting, blistering, or flaking, and shall be
applied after fabrication.

2. Interior light reflecting finishes shall be white with not |ess than
85 percent refl ectances, except where otherw se shown on the draw ng.

3. Exterior finishes shall be as shown on the draw ngs.

H Lighting fixtures shall have a specific means for grounding nmetallic
wi reways and housings to an equi prent groundi ng conductor.

I. Light Transmtting Conponents for Fluorescent Fixtures:

1. Shall be 100 percent virgin acrylic.

2. Flat lens panels shall have not less than 1/8 inch [3.2m] of average
t hi ckness. The average thickness shall be determ ned by adding the
maxi mum t hi ckness to the m ni mum unpenetrated thickness and dividi ng
the sum by 2.

3. Unless otherwi se specified, |enses, diffusers and | ouvers shall be
retained firmy in a netal frame by clips or clanping ring in such a
manner as to all ow expansi on and contraction of the | ens without
di stortion or cracking.

J. Compact fluorescent fixtures shall be manufactured specifically for
conpact fluorescent lanps with ballast integral to the fixture.
Assenbl i es designed to retrofit incandescent fixtures are prohibited
except when specifically indicated for renovation of existing fixtures
(not the lanmp). Fixtures shall be designed for |anps as specified.

2.2 BALLASTS

A. Linear Fluorescent Lanp Ballasts: Milti-voltage (120 — 277V) electronic
instant-start or rapid-start type, as shown on the draw ngs, conplying
with UL 935 and with ANSI C 82.11, designed for type and quantity of
| anps indicated. Ballast shall be designed for full |ight output unless
di nmer or bi-level control is indicated; including the follow ng
features:

1. Lanp end-of-life detection and shutdown circuit (T5 | anps only).

2. Autonatic lanp starting after |anp replacenent.

3. Sound Rating: Cass A

4. Total Harmonic Distortion Rating: 10 percent or |ess.

5. Transient Voltage Protection: |EEE C62.41.1 and | EEE C62. 41. 2,
Category A or better.

6. Operating Frequency: 20 kHz or higher

7. Lanmp Current Crest Factor: 1.7 or |ess.

8. Ballast Factor: 0.87 or higher unless otherw se indicated.

9. Power Factor: 0.98 or higher
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10. Interference: Conply with 47 CFT 18, Ch.1, Subpart C, for
[imtations on el ectromagnetic and radi o-frequency interference for
non- consuner equi pnent.

11. To facilitate multi-level lanmp switching, lanps within fixture shall
be wired with the outernost |anmp at both sides of the fixture on the
sane ballast, the next inward pair on another ballast and so on to
the innernost lanp (or pair of lanmps). Wthin a given room each
switch shall uniformy control the sanme corresponding |anp (or |anp
pairs) in all fixture units that are being controll ed.

12. Where three-lanmp fixtures are indicated, unless swtching
arrangenents dictate otherwise, utilize a common two-lanp ballast to
operate the center lanp in pairs of adjacent units that are nounted
in a continuous row. The ballast fixture and slave-lanp fixture shall
be factory wired with leads or plug devices to facilitate this
circuiting. Individually nounted fixtures and the odd fixture in a
row shall utilize a single-lanp ballast for operation of the center
| anp.

13. Dimm ng ballasts shall be as per above, except dimuable from 100%to
1% of rated | anp | unens.

B. Low Frequency Linear T8 Fluorescent Lanp Ballasts (allowed for Surgery

Suites, Critical Care Units and Aninmal Labs): 277V hybrid el ectronic-

el ectronagnetic rapid-start type, conplying with UL 935 and with ANSI C

82.11, designed for type and quantity of lanps indicated. Ballast shall

be designed for full light output; including the follow ng features:

1. Automatic lanp starting after |anp repl acenent.

2. Sound Rating: Cass A

3. Total Harnonic Distortion Rating: 20 percent or |ess.

4. Transient Voltage Protection: |EEE C62.41.1 and | EEE C62. 41. 2,
Category A or better.

5. Operating Frequency: 60 Hz.

6. Lanmp Current Crest Factor: 1.7 or |ess.

7. Ballast Factor: 0.85 or higher unless otherw se indicated.

8. Power Factor: 0.90 or higher.

9. Interference: Conply with 47 CFT 18, Ch.1l, Subpart C, for

[imtations on el ectromagnetic and radi o-frequency interference for
non- consuner equi pnent.

10. To facilitate multi-level lanmp switching, lanps within fixture shall
be wired with the outernost |anmp at both sides of the fixture on the
sane ballast, the next inward pair on another ballast and so on to
the innernost lanp (or pair of lanmps). Wthin a given room each
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switch shall uniformy control the sanme corresponding lanp (or |anp
pairs) in all fixture units that are being controll ed.

11. Where three-lanmp fixtures are indicated, unless swtching
arrangenents dictate otherwise, utilize a common two-lanp ballast to
operate the center lanp in pairs of adjacent units that are nounted
in a continuous row. The ballast fixture and slave-lanp fixture shal
be factory wired with leads or plug devices to facilitate this
circuiting. Individually nounted fixtures and the odd fixture in a
row shall utilize a single-lanp ballast for operation of the center
| anp.

C. Conmpact Fluorescent Lanp Ballasts: Milti-voltage (120 — 277V),

el ectroni c-programred rapid-start type, conplying with UL 935 and with

ANSI C 82.11, designed for type and quantity of |anps indicated.

Bal | ast shall be designed for full light output unless dimrer or bi-

| evel control is indicated; including the foll ow ng features:

1. Lanp end-of-life detection and shutdown circuit.

2. Autonatic lanp starting after |anp replacenent.

3. Sound Rating: Cass A

4. Total Harmonic Distortion Rating: 10 percent or |ess.

5. Transient Voltage Protection: |EEE C62.41.1 and | EEE C62. 41. 2,
Category A or better.

6. Operating Frequency: 20 kHz or higher

7. Lanmp Current Crest Factor: 1.7 or |ess.

8. Ballast Factor: 0.95 or higher unless otherw se indicated.

9. Power Factor: 0.98 or higher

10. Interference: Conply with 47 CFR 18, Ch. 1, Subpart C, for
limtations on el ectromagnetic and radi o-frequency interference for
non- consuner equi pnent.

11. Dimmi ng ballasts shall be as per above, except dimuable from 100%to
5% of rated | anp | unens.

2.4 EMERGENCY LIGHTING UNI'T
A. Conplete, self-contained unit with batteries, battery charger, one or
nore |ocal or renmpote | anp heads with | anps, under-voltage relay, and

test switch. Conply with UL 924.

1. Enclosure: Shall be inpact-resistant thernoplastic, which wll
protect conponents from dust, noisture, and oxidizing fumes fromthe
battery. Enclosure shall be suitable for the environnenta
condi tions in which installed.

2. Lanmp Heads: Horizontally and vertically adjustable, nounted on the
face of the unit, except where otherw se indicated.
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3. Lanps: Shall be seal ed-beam MR-16 hal ogen, rated not |ess than 12
watts at the specified DC voltage.

4. Battery: Shall be mai ntenance-free nickel-cadm um M ni rum nor nal
life shall be 10 years.

5. Battery Charger: Dry-type full-wave rectifier with charging rates to
mai ntain the battery in fully-charged condition during nornal
operation, and to automatically recharge the battery within 12 hours
following a 1-1/2 hour continuous discharge.

6. Integral Self-Test: Autonatically initiates test of unit energency
operation at required intervals. Test failure is annunciated by an
i ntegral audi ble alarmand a flashing LED

2.5 LAMPS

A. Linear and U-shaped T5 and T8 Fl uorescent Lanps:

1. Rapid start fluorescent |anps shall conply with ANSI C78.1; and
instant-start |anps shall conply with ANSI C78. 3.

2. Chronmacity of fluorescent |anps shall conply with ANSI C78. 376.
Except as indicated below, |anps shall be | ow nmercury energy saving

type, have a col or tenperature between 3500° and 4100°K, a Col or

Rendering Index (CRI) of greater than 70, average rated |life of

20, 000 hours, and be suitable for use with dimm ng ballasts, unless

ot herwi se indicated. Low nercury |anps shall have passed the EPA

Toxicity Characteristic Leachate Procedure (TCLP) for nercury by

using the | anp sanpl e preparation procedure described in NEVA LL

1.

a. Over the beds in Intensive Care, Recovery, Life Support, and
nservation and Treat ment areas; and Surgery use col or corrected
| anps having a CRI of 85 or above and a correl ated col or
t emper ature between 5000 and 6000°K.

b. Ot her areas as indicated on the draw ngs.

Conpact Fl uorescent Lanps:

1. T4, CRI 80 (mninmun), color tenperature 3500 K, and suitable for use
with dimm ng ballasts, unless otherw se indicated.

Long Tw n- Tube Fl uorescent Lanps:

1. T5, CRI 80 (mninmun), color tenperature between 3500° and 4100°K

20,000 hours average rated life.

RADI O- | NTERFERENCE- FREE FLUORESCENT FI XTURES

Shal | be specially designed for suppressing radi o-frequency energy
produced within the fixtures. The Rul es and Regul ati ons of FCC (CFR 47,
Part 18) shall apply.
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Lenses shall have a light-transparent |ayer of nmetal permanently bonded
to them and in positive contact with the steel housing or equal to
prevent the radio-frequency interferences from passing through the

| enses. The effective light transmittance of the | enses shall be not

| ess than 75 percent.

Install line filters within the body of the fixtures and wired in series
with the supply circuit conductors to elimnate the transm ssion of
radi o frequency energy into the supply circuit.

Bal | asts shall be as specified herein

2.9 EXIT LI GAT FI XTURES

A

mmo o0

Exit light fixtures shall neet applicable requirenents of NFPA 101 and

UL 924.

Housi ng and Canopy:

1. Shall be nade of die-cast alum num

2. Optional steel housing shall be a mninum 20 gauge thick or
equi val ent strength al um num

3. Steel housing shall have baked enanel over corrosion resistant, nmatte
bl ack or ivory white priner.

Door frame shall be cast or extruded al um num and hinged with | atch.

Fini sh shall be satin or fine-grain brushed al um num

There shall be no radioactive material used in the fixtures.

Fi xtures:

1. Maximum fixture wattage shall be 1 watt or |ess.

2. Inscription panels shall be cast or stanped al um num a m ni num of
0.090 inch [2.25m] thick, stenciled with 6 inch [150m] hi gh
letters, baked with red color stable plastic or fiberglass. Lanps
shal |l be lum nous Light Emtting D odes (LED) nounted in center of
letters on red color stable plastic or fiberglass. The LED shall be
rated mninmum 25 years life.

3. Doubl e-Faced Fi xtures: Provide doubl e-faced fixtures where required
or as shown on draw ngs.

4. Directional Arrows: Provide directional arrows as part of the
i nscription panel where required or as shown on draw ngs. Directiona
arrows shall be the "chevron-type" of simlar size and width as the
letters and neet the requirenents of NFPA 101.

G Vol tages: Refer to Lighting Fixture Schedul e.
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

B

Installation shall be in accordance with the NEC, manufacturer's
i nstructions and as shown on the draw ngs or specified.
Align, mount and | evel the lighting fixtures uniformy.
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Fl uorescent bed light fixtures shall be attached to the studs in the

wal | s. Attachnent to gypsum board only is not acceptable.

Li ghting Fi xture Supports:

1. Shall provide support for all of the fixtures. Supports may be
anchored to channels of the ceiling construction, to the structura
slab or to structural nenbers within a partition, or above a
suspended cei ling.

2. Shall maintain the fixture positions after cleaning and rel anpi ng.
Shal | support the lighting fixtures w thout causing the ceiling or
partition to deflect.

4. Hardware for recessed lighting fixtures:

a. Al fixture nounting devices connecting fixtures to the ceiling
systemor building structure shall have a capacity for a
hori zontal force of 100 percent of the fixture weight and a
vertical force of 400 percent of the fixture weight.

b. Mounting devices shall clanp the fixture to the ceiling system
structure (main grid runners or fixture fram ng cross runners) at
four points in such a nanner as to resist spreading of these
supporting nenbers. Each support point device shall utilize a
screw or approved hardware to "lock" the fixture housing to the
ceiling system restraining the fixture fromnmovenent in any
direction relative to the ceiling. The screw (size No. 10 m ni nun
or approved hardware shall pass through the ceiling nenber (T-bar,
channel or spline), or it may extend over the inside of the flange
of the channel (or spline) that faces away fromthe fixture, in a
manner that prevents any fixture novenent.

c. In addition to the above, the following is required for fixtures
exceedi ng 20 pounds [9kg] in weight.

1) Where fixtures nounted in ASTM Standard C635-69 "Internedi ate"
and "Heavy Duty" ceilings and wei gh between 20 pounds and 56
pounds [9kg and 25kg] provide two 12 gauge safety hangers hung
sl ack between di agonal corners of the fixture and the building
structure.

2) Where fixtures weigh over 56 pounds [25kg] they shall be
i ndependent|y supported fromthe building structure by approved
hangers. Two-way angul ar braci ng of hangers shall be provided
to prevent l|ateral notion.

d. Where ceiling cross runners are installed for support of |ighting
fixtures, they nust have a carrying capacity equal to that of the
main ceiling runners and be rigidly secured to the main runners.

5. Surface mounted lighting fixtures:
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a. Fixtures shall be bolted against the ceiling independent of the
outlet box at four points spaced near the corners of each unit.
The bolts (or stud-clips) shall be m ninmm 1/4-20 [6nmm] bolt,
secured to main ceiling runners and/or secured to cross runners.
Non-turning studs nay be attached to the main ceiling runners and
cross runners with special non-friction clip devices designed for
t he purpose, provided they bolt through the runner, or are al so
secured to the building structure by 12 gauge safety hangers.
Studs or bolts securing fixtures weighing in excess of 56 pounds
[ 25kg] shall be supported directly fromthe building structure.

b. Where ceiling cross runners are installed for support of |ighting
fixtures they nust have a carrying capacity equal to that of the
main ceiling runners and be rigidly secured to the main runners.

c. Fixtures less than 15 pounds [6.8kg] in weight and occupying | ess
than two square feet [600mm x 600mm of ceiling area may, (when
desi gned for the purpose) be supported directly fromthe outl et
box when all the follow ng conditions are net.

1) Screws attaching the fixture to the outlet box pass through
round holes (not key-hole slots) in the fixture body.

2) The outlet box is attached to a main ceiling runner (or cross
runner) wth approved hardware.

3) The outlet box is supported vertically fromthe building
structure.

d. Fixtures nounted in open construction shall be secured directly to
the building structure with approved bolting and cl anpi ng devi ces.

6. Single or double pendant-nounted |ighting fixtures:

a. Each stemshall be supported by an approved outlet box, nounted
swi vel joint and canopy which holds the stem captive and provi des
spring | oad (or approved equi val ent) danpening of fixture
oscillations. Qutlet box shall be supported vertically fromthe
buil di ng structure.

7. Qutlet boxes for support of lighting fixtures (where pernitted) shal
be secured directly to the building structure with approved devices
or supported vertically in a hung ceiling fromthe building structure
with a nine gauge wire hanger, and be secured by an approved device
to a main ceiling runner or cross runner to prevent any horizonta
noverment relative to the ceiling.

E. Furnish and install the specified lanps for all lighting fixtures
installed and all existing lighting fixtures reinstalled under this

pr oj ect.
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Coordi nate between the electrical and ceiling trades to ascertain that
approved lighting fixtures are furnished in the proper sizes and
installed with the proper devices (hangers, clips, trimfranes,
flanges), to match the ceiling system being installed.
Bond lighting fixtures and netal accessories to the groundi ng system as
specified in Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL
SYSTEMS.
Exercise electronic dimmng ballasts over full range of di mmng
capability by operating the control devices(s) in the presence of the
Resi dent Engi neer. Cbserve for visually detectable flicker over ful
di nm ng range.
Burn-in all lanps that require specific aging period to operate properly,
prior to occupancy by Governnment. Burn-in period to be 40 hours m ni num
unl ess a lesser period is specifically recommended by | anp nanufacturer.
Burn-in fluorescent and conpact fluorescent |anps intended to be di nmed,
for at least 100 hours at full voltage. Replace any |anps and ballasts
whi ch fail during burn-in.
At conpletion of project, relanp/reballast fixtures which have fail ed
| anps/ bal l asts. Clean fixtures, |enses, diffusers and | ouvers that have
accunul ated dust/dirt/fingerprints during construction. Replace damged
| enses, diffusers and | ouvers with new
Di spose of |anps per requirenents of Section 01 74 19, CONSTRUCTI ON
WASTE MANAGEMENT.

---END- - -
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SECTION 26 55 71
VEDI CAL AND SURG CAL LI GHTI NG FI XTURES

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A

This section specifies the furnishing, installation, and connection of
the surgical lighting fixtures.

1.2 RELATED WORK

A

Section 13 05 41, SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS: Seismic supports and | ateral bracing for light fixtures.
Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Gener al
electrical requirements and itens that are common to nore than one
section of Division 26.

Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renments for personnel safety and to provide a | ow i npedance path

for possible ground fault currents.

1.3 QUALITY ASSURANCE

A

Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS

A

C

Submit in accordance with Section 26 05 11, REQU REMENTS FOR ELECTRI CAL

| NSTALLATI ONS.

Shop Draw ngs:

1. Cearly present sufficient information to deternine conpliance with
drawi ngs and specifications.

2. Include electrical ratings, dinensions, mounting details, materials
required clearances, term nations, wring and connection di agrans,

[ ubrication, ballasts, |enses, |ouvers, |anps, and controls.

3. Include photonetric data for surgical lighting fixture Types A B,
C, and D from an independent testing |aboratory. The photomnetric
report shall include data to show that the surgical |ight fixtures
are in full conpliance with requirenents for illunm nation |evel,
shadow r eduction, beam heat, and color tenperature. Were testing

procedures or paraneters are specified, the report shall indicate
the surgical light fixtures were tested to those criteria.
Manual s:

1. When subnmitting the shop drawi ngs, submt conpani on copi es of
conpl et e mai nt enance and operating manual s, including technical data
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sheets, wiring diagrams, and information for ordering repl acenent

parts.

a. Wring diagranms shall have their termnals identified to
facilitate installation, operation, and nai ntenance.

b. Wring diagrans shall indicate internal wiring for each item of
equi pnrent and the interconnections between the itens of
equi pnent .

c. Provide a clear and conci se description of operation including
all details required to properly operate the equi pment and
system

d. Approvals will be based on conpl ete subni ssions of nanual s
toget her with shop draw ngs.

2. Two weeks prior to final inspection, submt four copies of a fina
updat ed mai ntenance and operating manual to the COTR

a. The nanual shall be updated to include any information
necessi tated by shop draw ng approval .

b. Conplete "As Installed" wiring and schenmatic di agrams shall be
i ncl uded, showi ng all pieces of equi pnment and their
i nterconnecting wring.

Show al | term nal identification.

Include information for testing, repair, troubleshooting,

| ubrication, assenbly, disassenbly, and recomended nai ntenance
procedures and intervals.

e. Provide a replacenent parts list with current prices. Include a
list of recormended spare parts, |anps, tools, and instrunents
for testing and nai ntenance.

D. Certifications: Two weeks prior to final inspection, submt four copies
of the following to the COTR
1. Certification by the manufacturer that the materials are in
accordance with the drawi ngs and specifications.
2. Certification by the contractor that the equi pnent has been properly
adjusted, installed, and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnati on only.
B. Illum nating Engi neering Society of North America (I ESNA):
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RP-29-06................ Lighting for Hospitals and Health Care
Facilities

HB-9-00................. Li ghti ng Handbook Reference and Application

Nati onal Fire Protection Association (NFPA):

70-08....... ... Nati onal El ectrical Code (NEC

99-05. ... ... Health Care Facilities

Underwriters Laboratories, Inc. (UL):

60601-1................. Medi cal El ectrical Equipment, Part 1: Cenera

Requi renents for Safety
1598-08................. Lumi naires

PART 2 - PRODUCTS
2.1 SURG CAL LI GHTI NG FI XTURES, GENERAL

A

Fi xtures shall be in accordance with UL 1598, NEC, NFPA 99, and | ESNA
RP-29, as shown on the drawi ngs and as specifi ed.

Fi xtures shall be conplete, grounded, fungi-proof, adequately encl osed
for asepsis, and designed for use in human operating roons by a

manuf acturer that regularly produces such fixtures.

Fi xtures shall be supplied conplete with suspension systens,

I i ght heads, transforners, and controls. Conponents shall be products of
a single manufacturer.

Suspensi on conponents shall not flex during normal use. Articulation of
t he suspension to any position in its range shall maintain the
lighthead at that point wthout drift.

Al'l exposed surfaces shall be free of burrs and sharp edges. Finishes
on all exposed surfaces shall be specifically designed to resist
scuffing and del eterious effects of the use of hospital cleaning
mat eri al s.

Except for finished al um num stainless steel, chrome, nickel and brass
surfaces, all netal surfaces shall be thoroughly cleaned and painted at
the factory with a corrosion-resistant prinmer and not fewer than two
coats of |acquer or baked enanel finish.

Maxi mum | eakage current of each lighthead and its respective contro
shal | not exceed 100 m croanperes as nmeasured in accordance with UL
60601- 1.

2.2 SURG CAL LI GHTI NG FI XTURE TYPES

A

Si ngl e Lighthead and Pivot Arm Single Point Suspension (Type A): Shall
be a surgical light systemof the single point suspension type with a
single lighthead unit, nounted froma pivotal arm assenbly. Lighthead
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shall rotate within a clearance circle of 142.67 in [3624 mjto 257.63
in [6544 m], depending on light head site horizontal arm selection.
Center of lighthead adjusted vertically from46.85 in [1190 mm to
88.58 in [2250 nm above the floor

Dual Lightheads and Pivot Arns, Single Point Suspension (Type B): Shal
be a najor |ight systemincorporating two identical |ighthead units,
each nmounted on an i ndependent arm assenbly. The arm assenblies shal

pi vot around the same axis. Lighthead shall rotate within a clearance
circle of 142.67 in [3624 mm to 257.63 in [6544 mn, depending on
light head site horizontal arm selection. Center of |ighthead adjusted
vertically from46.85 in [1190 mm] to 88.58 in [2250 mm above the

fl oor.

2.3 LI GHTHEAD

A

C

Li ght head Housi ng: The |ighthead housing shall be not greater than 30

in [760 nm in dianeter.

Li ght Source:

1. Light source shall be tungsten hal ogenor light-emtting diode
(LED)//. //Tungsten hal ogen may consist of a single prinary |anp
with normal ly de-energi zed secondary lanp that illumnates within
0.5 second of primary lanmp failure, or a mnimmof five
si mul t aneously energi zed | anps. Light-enmitting di odes consi st of
nmultiple LEDs within a single head.

2. Light source shall have the follow ng characteristics and shal
conply with | ESNA RP-29:

a. Mninmumillunm nance of 10,000 foot-candles, nmeasured at 40 in
[1016 mm] fromthe |ight source.

b. Corrected color temperature of between 4000 and 4500° degrees
Kel vi n.

c. Radi ant heat energy in the light beam 42 in [1070 mm] bel ow t he
i ght head shall not exceed 25,000 nicrowatts per square cm at
maxi mumintensity in the light pattern.

d. Col or Rendering Index (CRI) shall be a mininumof 92, as neasured
on the ASTM E 308 chromaticity di agram

e. Tungsten halogen lanp |ife shall be an average of 1000 hours.
Light-emtting diode Iife shall be an average of 25,000 hours.

Focus and pattern size shall be adjustable either by raising and

I owering the unit, and/or through operation of focus controls which

change the pattern size wi thout nmovenment of the unit. The snall est
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pattern size in the focal range shall be not greater than 8 in [200 mmj
in dianmeter.

Shadow Reduction: The unit shall provide ninimum of 10% of the
unshadowed | evel inside and at the bottomof a tube 2 in [50 mMm] in
dianmeter and 3 in [75 m] long, finished flat black inside froma

di stance of 42 in [1050 mm] when the beamis obstructed by a disc 10 in
[250 nm in dianeter, 23 in [575 m] above the operating table and
normal to the axis of the tube. The testing neter shall use a 1.5 in
[38 m] diameter cell

Control Handl e: A surgeon's control handl e shall be | ocated beneath
each |ighthead and shall be easily renovable for sterilization.
Mounti ng point nust also accommpdate alternate third-party disposable

handl e adapters.

2.4 CONTROLS

A

Provide a wall-nounted intensity control unit for each Iighthead and
t he required backbox for the intensity control unit as required by the

manuf act ur er .

The control unit shall provide either a continuously variable range
fromthe naxi mum foot-candle rating of the |ight source down to no
greater than 5% of this value, or shall be adjustable within this range
with a mninumof five discrete steps. LED di nming range shall be 100%
to 30%

The minimumwal |l control box functions shall include an on-off swtch,

i ntensity adjustment, and endoscopic |ight actuation | ocated outside
the sterile field. Controls shall nove in a free, smooth, and silent
manner without drifting, regardl ess of position

The controls shall have adequate radi o frequency suppression
appropriate for applications where sensitive electronic nedica

equi pment i s used.

Each unit shall be readily renovable fromits wall box for servicing or
repl acenment, utilizing electrical plug connections.

In the event of a control unit fault, the unit shall default to maxi num
intensity of illumnation

Where light source is a single primary lanp with autonatic secondary

| anp, controls shall include a “reserve |lanp in use” indicator or

simlar.
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2.5 SUSPENSI ON
A. Vertical arm nenbers and suspension tubes: Shall be constructed of

hi gh-strength steel or heavy-gauge alumnumfor rigidity. Coordinate

vertical lengths with the ceiling height of the roomwhere each fixture

will be installed to provide the proper positioning of the |ighthead or

I ighthead arm assenbly within the unit's range of vertical nobility as

recommended by the manufacturer. Attach the suspension to structure

with bolts and nmetal inserts (power-set fasteners will not be accepted)
as required by the manufacturer and/or structural cal cul ations.
B. Horizontal Arm Assenblies:

1. Each lighthead shall be nmounted froma two-section, essentially
hori zontal, counter-bal anced arm assenbly which pivots in either
direction 360 degrees continuously about the ceiling attachnent tube
axi s, and a m ni mrum of 350 degrees about its mdpoint, permtting
positioning of the |ighthead assenbly approxi mately under the
ceiling axis or outside of the sterile area. In systems with
nmultiple arns attached to the sane nmount, each individual arm and
i ght head shall operate independently and be nmounted such that they
can be positioned outside the sterile area, bypass each other, and
be raised, |owered, and rotated. In the multi-arminstallation, at
| east one of the lightheads shall be positionable directly under the
ceiling axis.

2. The lower arm nenber shall pivot vertically to permt raising and
lowering the Iighthead. It shall be possible to limt the trave
such that the electrical conponents of the |anp assenbly (or
assenblies) will not adjust below 59 in [1500 nm fromthe finished
floor. When maintained in the horizontal position, the |ighthead
shall be raisable to a mninumof 86.61 in [2200 nm] above the
finished floor, as neasured to the | owest point of the optica
assenbly (lens or reflector) fromwhich the final |ight beamis
em tted. The conponent parts of the joint between the upper and
| ower support arnms shall be at |east 80 in [2000 nmj above the
fl oor.

3. The lighthead shall be attached to the | ower arm assenbly through a
dual - bow pivot systemthat allows |ighthead rotation in al
directions without the need to rotate the suspension armns.

4. The clearance circle of each |ighthead about its pivot center shal
be at least 140 in [3550 m] in dianeter.
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Cei ling Mount Assenbly, Single Point Suspension (Types A and B): The
nounti ng assenbly shall support the conplete fixture unit by attachnent
to the structural ceiling. Vertical portions of the mount assenbly

bet ween the structural ceiling and a suspended ceiling shall be
cross-braced as part of the installation to prevent |ateral novenent.
The exposed portions of the attachment assenbly, or the hole where the
ceiling nmount tube passes through the false ceiling, shall be covered
by a gasketed spun al um num or sturdy plastic trim canopy designed to
make a tight seal with the ceiling. The mount assenbly shall be
installed in accordance with the manufacturer's reconrendations, wth
required fasteners for a stable and rigid system The assenbly shall be
capabl e of supporting the weight of the entire unit plus the wei ght of
addi tional 1ighthead assenblies in the future, as cal cul ated by

standard manufacturer's nodification

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Installation shall be in accordance with NEC, as shown on the draw ngs,
and in accordance with the manufacturer's reconmrendati ons.

Coordi nate the conponents electrically and nechanically with the
ceiling heights and with other equi pnent, such as radi ol ogy equi pnent,
ductwork, service drops, and like itens, in the roomwhere each fixture
will be install ed.

Mount the controls with the bottomof the control 59 in [1500 mMm] above
the finished floor.

For renpote transforner installation, ensure that the wiring distance is
not nmore than that allowed by the nanufacturer

Upon conpletion of the installation, conduct an operating test to
denonstrate that each surgical lighting fixture nmeets the requirenents
of this specification. Performall manufacturer's recomended vi sua

and physi cal performance checks.

3.2 SPARE LAMPS AND STERI LI ZABLE HANDLES

A

Furni sh three spare | anps for tungsten hal ogen fixtures, and three
sterilizable handles for each fixture provided.
---END- - -
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SECTI ON 26 56 00
EXTERI OR LI GHTI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installation, and connection of

exterior lumnaires, poles, and supports.
1.2 RELATED WORK

A. Section 09 06 00, SCHEDULE FOR FI NI SHES: Fini shes for exterior
[ um nai res.

B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Genera
electrical requirements and itens that are common to nore than one
section of Division 26.

C. Section 26 05 21, LOWVOLTAGE ELECTRI CAL POAER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW : Low voltage power and lighting wiring.

D. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits,
fittings, and boxes for raceway systemns.

F. Section 26 09 23, LIGHTING CONTROLS: Controls for exterior lighting.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS

FOR ELECTRI CAL | NSTALLATI ONS
1.4 SUBM TTALS

A. Submt in accordance with Section 26 05 11, REQU REMENTS FOR ELECTRI CAL
| NSTALLATI ONS

B. Shop Draw ngs:

1. Cearly present sufficient information to deternine conpliance with
drawi ngs and specifications.

2. Include electrical ratings, dinensions, nounting, details,
materials, required clearances, termnations, wiring and connection
di agranms, photonetric data, ballasts, poles, lunminaires, |anps, and
accessori es.

C. Manuals: Two weeks prior to final inspection, subnmt four copies of
operating and mai nt enance nmanuals to the COTR Include technical data
sheets, wiring and connection diagrans, and information for ordering
repl acenent | anps, ballasts, and parts.
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D. Certifications: Two weeks prior to final inspection, submt four copies
of the following to the COTR
1. Certification by the manufacturer that the materials are in
accordance with the drawi ngs and specifications.
2. Certification by the contractor that the conplete installation has
been properly installed and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnati on only.
B. Al um num Associ ation Inc. (AA):
AAH35.1-06.............. Al'l oy and Tenper Designation Systens for
Al um num
C. Anerican Association of State H ghway and Transportation Oficials
(AASHTO) :
LTS-5-09 ............... Structural Supports for Hi ghway Signs,
Lum naires and Traffic Signals
D. American Concrete Institute (ACH):

318-05 ... ... Bui | di ng Code Requirenents for Structural
Concrete
E. American National Standards Institute (ANSI):
C81.61-09 .............. El ectrical Lanp Bases — Specifications for

Bases (Caps) for Electric Lanps
F. American Society for Testing and Materials (ASTM:

A123/ A123M09 .......... Zinc (Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

A153/ A153M09........... Zinc Coating (Hot-Dip) on Iron and Steel
Har dwar e

B108-03a-08 ............ Al um num Al | oy Permanent Mol d Castings

G Illum nating Engi neering Society of North Anerica (1 ESNA)

HB-9-00................. Li ghti ng Handbook

RP-33-99................ Lighting for Exterior Environnents

LM5-96................. Photonetric Measurenents of Area and Sports

Lighting Installations
LM 72-97. ... ... L Directional Positioning of Photonetric Data
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LM79-08................ Approved Met hod for the Electrical and
Phot ometri ¢ Measurenents of Solid-State
Li ghti ng Products
LMB80-08................ Approved Met hod for Measuring Lunen Maintenance
of LED Light Sources
H. National Electrical Mnufacturers Association (NEM):

C136.3-05 .............. For Roadway and Area Lighting Equi pmrent —
Lum naire Attachnents
ICS 2-00 (R2005) ....... Controllers, Contactors and Overl oad Rel ays
Rated 600 Volts
ICS 6-93 (R2006) ....... Encl osures
I. National Fire Protection Association (NFPA):
70-08 . ... Nati onal El ectrical Code (NEC)
J. Underwiters Laboratories, Inc. (UL):
496-08 ................. Lanphol ders
773-95. ... ... Pl ug-1n, Locking Type Photocontrols for Use
with Area Lighting
T73A-06 . ............... Noni ndustri al Photoel ectric Switches for
Li ghting Contr ol
1598-08 ................ Lum naires
8750-08................. Light Emtting D ode (LED) Light Sources for

Use in Lighting Products
PART 2 - PRODUCTS
2.1 MATERI ALS AND EQUI PMVENT

A. Materials and equi pnment shall be in accordance with NEC, UL, ANSI, and

as shown on the draw ngs and specified.
2.2 LUM NAI RES

A. Per UL 1598 and NEMA C136.17. Lum naires shall be weatherproof, heavy
duty, outdoor types designed for efficient light utilization, adequate
di ssipation of |anp and ballast heat, and safe cl eaning and rel anpi ng.

B. Light distribution pattern types shall be as shown on the draw ngs.

C. Incorporate ballasts in the | um naire housing, except where otherw se
shown on the draw ngs.

D. Lenses shall be frame-nmounted, heat-resistant, borosilicate glass, with
prismatic refractors, unless otherwi se shown on the drawi ngs. Attach
the frame to the | um naire housing by hinges or chain. Use heat and
agi ng-resistant, resilient gaskets to seal and cushion | enses and
refractors in |lumnaire doors.

26 56 00 - 3



09-10

E. Lanp sockets for high intensity discharge (H. 1.D) fixture shall have
| ocki ng-type porcelain enclosures in conformance to the applicable
requi renents of ANSI C81.61 and UL 496.

F. Pre-wire internal conponents to terminal strips at the factory.
Bracket - mounted | um naires shall have |eveling provisions and cl anp-
type adjustable slip-fitters with |ocking screws.

H Materials shall be rustproof. Latches and fittings shall be non-ferrous
net al .

|. Provide manufacturer's standard finish, as schedul ed on the draw ngs.
Were indicated on drawi ngs, match finish process and col or of pole or
support materials. Were indicated on drawi ngs, provide finishes as
indicated in Section 09 06 00, SCHEDULE FOR FI NI SHES.

J. Luminaires shall carry factory |abels, showi ng conplete, specific |anp
and bal I ast information.

2.3 LAWMPS

A. Install the proper lanps in every lumnaire installed and every
existing lumnaire rel ocated or reinstalled.

B. Lanps shall be general -service, outdoor lighting types.

C. LED sources shall neet the follow ng requirenents:

1. Operating temperature rating shall be between -40° F [-40° C] and
120° F [50° C].

2. Correlated Col or Tenperature (CCT): 5000K.

Col or Rendering Index (CRI): > 65.

4. The manufacturer shall have performed JEDEC (Joint El ectron Devices
Engi neering Council) reliability tests on the LEDs as follows: High
Tenmperature Operating Life (HTOL), Room Tenperature Operating Life
(RTOL), Low Tenperature Qperating Life (LTOL), Powered Tenperature
Cycle (PTMCL), Non-Qperating Thernmal Shock (TMSK), Mechani cal Shock
Variabl e Vi bration Frequency, and Sol der Heat Resistance (SHR).

D. Mercury vapor |anmps shall not be used.
2.4 LED DRI VERS

A. LED drivers shall neet the follow ng requirenents:

1. Drivers shall have a mininumefficiency of 85%
Starting Temperature: -40° F [-40° C].
I nput Voltage: 120 to 480 (+x10% V.

Power Supplies: Class | or |l output.

SERESRES

Surge Protection: The system nust survive 250 repetitive strikes of

“C Low” (C Low: 6kV/1.2 x 50 ps, 10kA/8 x 20 us) waveforms at 1-
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mnute intervals with less than 10% degradation in clanping vol tage.
“C Low waveforms are as defined in | EEEf ASNI C62. 41. 2- 2002,
Scenario 1 Location Category C.

Power Factor (PF): = 0.90.

Total Harmonic Distortion (THD): < 20%.

Conply with FCC Title 47 CFR Part 18 Non-consuner RFI/EM Standards.
Drivers shall be reduction of hazardous substances (ROHS)-conpliant.
PART 3 - EXECUTI ON

3.1 | NSTALLATI ON

© © 2 o

A. Install lighting in accordance with the NEC, as shown on the draw ngs,
and in accordance with manufacturer’s recomendati ons.
B. Install lanps in each |luminaire.
C. Adjust lumnaires that require field adjustnent or aimng
3.2 GROUNDI NG
A. Ground noncurrent-carrying parts of equipnment, including |umnaires,
nounting arns, brackets, and metallic enclosures, as specified in
Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS. Where
copper groundi ng conductor is connected to a netal other than copper,
provi de specially-treated or |ined connectors suitable and listed for
thi s purpose.
3. 3 ACCEPTANCE CHECKS AND TESTS

A. Verify operation after installing |um naires and energizing circuits.

- - -END- - -
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SECTION 27 05 11
REQUI REMENTS FOR COVMUNI CATI ONS | NSTALLATI ONS

PART 1 - CGENERAL
1.1 DESCRI PTI ON
A This Section, Requirenents for Communi cations Installations, applies to

all sections of D vision 27.

B. Furnish and install communi cations cabling, systens, equiprent, and
accessories in accordance with the specifications and draw ngs.
Capacities and ratings of transforners, cable, and other itens and
arrangenents for the specified itens are shown on drawi ngs.

1.2 M NI MUM REQU REMENTS
A References to industry and trade association standards and codes are
m ni muminstall ati on requirenent standards.

B. Drawi ngs and other specification sections shall govern in those
i nstances where requirenents are greater than those specified in the

above st andards.

1.3 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)
A. Manufacturers Qualifications: The nmanufacturer shall regularly and
presently produce, as one of the manufacturer's principal products, the
equi pnment and nmaterial specified for this project, and shall have

manufactured the itemfor at |east three years.

B. Product Qualification:
1. Manufacturer's product shall have been in satisfactory operation, on
three installations of simlar size and type as this project, for

approxi nately three years.

2. The Government reserves the right to require the Contractor to
submt a list of installations where the products have been in
operati on before approval

C Service Qualifications: There shall be a pernanent service organi zation
mai ntai ned or trained by the nanufacturer which will render satisfactory
service to this installation within four hours of receipt of notification
that service is needed. Submt nane and address of service
organi zat i ons.



1. 4 MANUFACTURED PRODUCTS

A

Mat eri al s and equi pnent furnished shall be of current production by
manuf acturers regul arly engaged in the manufacture of such itens, for
whi ch repl acenent parts shall be avail abl e.

When nore than one unit of the sane class of equipnent is required, such
units shall be the product of a single manufacturer

Equi pnent Assenbl i es and Conponents:

1. GConponents of an assenbl ed unit need not be products of the same
manuf act urer.

2. Manufacturers of equiprment assenblies, which include conponents
made by others, shall assume conplete responsibility for the fina
assenbl ed unit.

3. Conponents shall be conpatible with each other and with the total
assenbly for the intended service.

4. (Qonstituent parts which are simlar shall be the product of a single
manuf act urer.

Factory wiring shall be identified on the equipnent being furnished
and on all wiring diagrans.

When Factory Testing |Is Specified:

1. The Governnent shall have the option of witnessing factory tests. The
contractor shall notify the VA through the Resident Engi neer a
m ni mum of 15 worki ng days prior to the nmanufacturers making the
factory tests.

2. Four copies of certified test reports containing all test data
shal | be furnished to the Resident Engineer prior to fina
i nspection and not nore than 90 days after conpletion of the
tests.

3. \When equipnent fails to neet factory test and re-inspection is
required, the contractor shall be liable for all additional expenses,
i ncl udi ng expenses of the Governnent.

1.5 EQU PMENT REQUI REMENTS

A. Were variations fromthe contract requirements are requested in

accordance with the GENERAL CONDI TI ONS and Section 01 33 23, SHCOP
DRAW NGS, PRCDUCT DATA, AND SAMPLES, the connecting work and rel at ed
conponents shall include, but not be limted to additions or changes to
branch circuits, circuit protective devices, conduits, wire, feeders,
controls, panels and installation methods.

1. 6 EQU PVMENT PROTECTI ON



A Equi pnent and naterials shall be protected during shipnment and storage
agai nst physi cal damage, dirt, noisture, cold and rain:

1. During installation, enclosures, equipnment, controls, controllers,
circuit protective devices, and other like itens, shall be protected
agai nst entry of foreign natter; and be vacuum cl eaned both i nsi de
and outside before testing and operating and repainting if
required.

2. Damaged equi pnent shall be, as determ ned by the Resident Engineer,
placed in first class operating condition or be returned to the
source of supply for repair or replacenent.

3. Painted surfaces shall be protected with factory installed renovabl e
heavy craft paper, sheet vinyl or equal.

4. Danaged paint on equi prrent and nmaterials shall be refinished with the
sane quality of paint and workmanshi p as used by the manufacturer so
repai red areas are not obvi ous.

1. 7 WORK PERFORMANCE

A Job site safety and worker safety is the responsibility of the
contractor.

B. For work on existing stations, arrange, phase and performwork to assure
comruni cations service for other buildings at all tines. Refer to
Article OPERATI ONS AND STORAGE AREAS under Section 01 00 00, GENERAL
REQUI REMENTS.

C. New work shall be installed and connected to existing work neatly and
carefully. D sturbed or damaged work shall be replaced or repaired to
its prior conditions, as required by Section 01 00 00, GENERAL
REQUI REMENTS.

D. Coordinate location of equi pment and pat hways with other trades to
mnimze interferences. See the GENERAL COND TI ONS.

1.8 EQUI PNVENT | NSTALLATI ON AND REQUI REMENTS
A Equipnent |ocation shall be as close as practical to |ocations shown on
t he draw ngs.
B. I naccessible Equipnent:
1. Wiere the Governnent determ nes that the Contractor has installed
equi pment not conveniently accessible for operation and nai nt enance,

t he equi pnent shall be renoved and reinstalled as directed at no
additional cost to the Governnent.

2. "Conveniently accessible" is defined as bei ng capabl e of being
reached w thout the use of |adders, or w thout clinbing or

craw i ng under or over obstacles such as, but not linmted to,



not ors, punps, belt guards, transforners, piping, ductwork,
conduit and raceways.

1.9 EQUI PMENT | DENTI FI CATI ON
A Install an identification sign which clearly indicates infornation
requi red for use and nai nt enance of equi pnent.

B. Nanepl ates shall be | am nated bl ack phenolic resin with a white core
with engraved lettering, a mnimumof 6 nmm (1/4 inch) high. Secure
nanepl ates with screws. Naneplates that are furni shed by nmanufacturer
as a standard catalog item or where other nethod of identification
is herein specified, are exceptions.

1.10 SUBM TTALS

A Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRCODUCT DATA,
AND SAMPLES.

B. The Governnent's approval shall be obtained for all equiprent and
material before delivery to the job site. Delivery, storage, or
installation of equi pnent or material which has not had prior approval
will not be permtted at the job site.

C. Al submttals shall include adequate descriptive literature, catal og
cuts, shop drawi ngs, and other data necessary for the Governnent to
ascertain that the proposed equi pnent and materials conply with
specification requirenents. Catalog cuts submtted for approval shall
be legible and clearly identify equi pnent bei ng submtted.

D. Submttals for individual systens and equi pnent assenblies which consi st
of nmore than one itemor conponent shall be made for the system or
assenbly as a whole. Partial submttals will not be considered for
approval .

1. Mark the submttals, "SUBM TTED UNDER SECTI ON

2. Subnittals shall be narked to show specification reference including

t he section and paragraph nunbers.

3. Submit each section separately.

E. The submttals shall include the follow ng:



1.

Information that confirns conpliance with contract requirenents.
I ncl ude the nmanufacturer's nane, nodel or catal og nunbers,
cat al og

information, technical data sheets, shop drawi ngs, pictures,
nanepl ate data and test reports as required.

Submittals are required for all equi pment anchors and supports.
Submittal s shall include weights, dinensions, center of gravity,
standard connections, manufacturer's recommendati ons and behavi or
problens (e.g., vibration, thernmal expansion,) associated wth

equi pnent or piping so that the proposed installation can be properly
revi ewed.

H ermentary and interconnecti on wiring diagrans for communication and
signal systens, control systemand equi pnrent assenblies. Al termnal
points and wiring shall be identified on wring diagrans.

Parts Iist which shall include those replacenent parts reconmended by
t he equi pnent manufacturer, quantity of parts, current price and
avail ability of each part.

F. Manual s: Submt in accordance with Section 01 00 00, GENERAL
REQU REMENTS.

1

Mai nt enance and (peration Manual s: Submit as required for systens and
equi pnent specified in the technical sections. Furnish four copies,
bound i n hardback bi nders, (manufacturer's standard bi nders) or an
approved equi val ent. Furni sh one conpl ete nanual as specified in the
techni cal section but in no case later than prior to performance of
systens or equi pnent test, and furnish the remai ning nanual s prior to
contract conpletion

Inscribe the following identification on the cover: the words
"MAI NTENANCE AND OPERATI ON MANUAL, " the nane and | ocation of the
system equi pnent, building, nanme of Contractor, and contract nunber.
Include in the manual the names, addresses, and tel ephone nunbers of
each subcontractor installing the systemor equi pnent and the | ocal
representatives for the systemor equi pnent.

Provide a "Table of Contents" and assenble the manual to conformto
the table of contents, with tab sheets placed before instructions

covering the subject. The instructions shall be legible and easily

read, with |large sheets of draw ngs fol ded in.



4. The manual s shall include:
a. Internal and interconnecting wiring and control diagrans with
data to explain detail ed operation and control of the equi prment.

b. A control sequence describing start-up, operation, and shutdown.
c. Description of the function of each principal itemof equipnent.
d. Installation and naintenance instructions.

e. Safety precautions.

f. Diagrans and illustrations.

g. Testing methods.

h. Performance dat a.

i. Pictorial "exploded" parts list with part nunbers. Enphasis
shall be placed on the use of special tools and instrunents.
The list shall indicate sources of supply, recomrended spare
parts, and nane of servicing organization.

j . Appendix; list qualified permanent servicing organizations for
support of the equi prrent, including addresses and certified

qual i fications.

G Approvals will be based on conpl ete subm ssion of manual s together wth

shop dr aw ngs.

H After approval and prior to installation, furnish the Resident Engineer

wi th one sanple of each of the foll ow ng:

1. A 300 mm (12 inch) length of each type and size of wire and cabl e
along with the tag fromthe coils of reels fromwhich the sanpl es

wer e taken.

2. Each type of conduit and pat hway coupling, bushing and ternm nation
fitting.
3. Raceway and pat hway hangers, clanps and supports.
4. Duct sealing conmpound.
1.11 S| NGULAR NUVBER

Where any device or part of equipnent is referred to in these
specifications in the singular nunber (e.g., "the switch"), this
reference shall be deened to apply to as many such devices as are
required to conplete the installation as shown on the draw ngs.

- - -END- - -
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SECTION 27 05 26
CGROUNDI NG AND BONDI NG FCR COVMUNI CATI ONS  SYSTEMS
PART 1 - GENERAL
1.1 DESCRI PTI ON

A This section specifies general groundi ng and bondi ng requirenents of
tel econmuni cation installations for equi pnent operations.

B. “Gounding electrode systenf refers to all electrodes required by NEC
as well as including nade, suppl ementary, and tel ecomunications system
groundi ng el ectrodes.

C The terns “connect” and “bond” are used interchangeably in this
speci fication and have the sanme meani ng.
1.2 RELATED WORK

A. Section 27 05 11, REQU REMENTS FOR COVMUNI CATI ONS | NSTALLATI ONS:
General electrical requirenents and itens that are common to nore than
one section of D vision 27.

B. Section 27 10 00, STRUCTURED CABLI NG Low Vol tage power and lighting
W ring.
1.3 SUBM TTALS

A Submt in accordance with Section 27 05 11, REQJ REMENTS FCR
COVMUNI CATI ONS | NSTALLATI ONS.

B. Shop Draw ngs:

1. Sufficient information, clearly presented, shall be included to
det erm ne conpliance with drawi ngs and specifications.

2. Include the location of system grounding el ectrode connections and
the routing of aboveground and underground groundi ng el ectrode
conduct ors.

C. Test Reports: Provide certified test reports of ground resistance.

D. Certifications: Two weeks prior to final inspection, subnmt four copies
of the following to the Resident Engi neer:

1. Certification that the materials and installation is in accordance
with the draw ngs and specifications.

27 05 26 - 1
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2. Certification, by the Contractor, that the conplete installation has

been properly installed and tested.

1.4 APPLI CABLE PUBLI CATI ONS
Publ i cations |isted bel ow (i ncludi ng anmendnents, addenda, revisions,
suppl enrents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by the basic

desi gnati on only.

A. Anerican Society for Testing and Materials (ASTM : B1l-2001
............ Standard Specification for Hard-Drawn Copper

B8-2004 . Standard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medi um Hard,
or Soft

B. Institute of Electrical and El ectronics Engineers, Inc. (I|EEE):
81-1983 | EEGek{o Ndai rpfathfedivty
G ound | npedance, and Earth Surface Potentials

of a Ground System
C. National Fire Protection Association (NFPA): 70-
2005 ... ... National H ectrical Code (NEC)

D. Tel ecomuni cations |Industry Association, (TlIA) JSO8~AR
................... Conmrer ci al Buil di ng G oundi ng (Earthing) and

Bondi ng Requi rements for Tel ecomuni cati ons

E. Underwriters Laboratories, Inc. (UL):

44-2005 ... ..l Ther noset - 1 nsul ated Wres and Cabl es
83-2003 .............. Ther nopl astic-1nsul ated Wres and Cabl es
467-2004 .............. G oundi ng and Bondi ng Equi prrent

486A- 486B-2003 ........ Wre Connectors

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTORS
A. Equi pnent groundi ng conductors shall be UL 83 insul ated stranded
copper, except that sizes 6 mnf (10 14 ANH and snaller shall be solid
copper. Insulation color shall be continuous green for all equi pnent
groundi ng conductors, except that wire sizes 25 mm?® (4 AWH and | arger
shall be permitted to be identified per NEC

B. Bonding conductors shall be ASTM B8 bare stranded copper, except that
sizes 6 mmf (10 14 AWH and snaller shall be ASTM Bl solid bare copper

Wre.
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C  Isolated Power System Type XHHW?2 insulation with a dielectric
constant __of 3.5 or |ess.

D. Tel ecom System G oundi ng R ser Conductor: Tel ecommuni cations G oundi ng
R ser shall be in accordance with J STO 607A. Use a m ni num 50mm? (1/0
AW i nsul ated stranded copper groundi ng conductor unl ess indicated
ot herwi se.

2.2 GROUND RODS
A Qe -------- clad steel, 19 nm (3/4-inch) dianeter by 3000 nm (10 feet) |ong,
conformh _ng to UL 467.
B Quantity of rods shall be as required to obtain the specified ground

r esi st ance.

2.3 SPLI CES AND TERM NATI ON COVPONENTS

Component s shall meet or exceed W 467 and be clearly nmarked with the

manuf act urer, catal og nunber, and perm tted conductor size(s).

2.4 TELECOWUN CATI ON SYSTEM GROUND BUSBARS
A. Provide solid copper busbar, pre-drilled fromtwo-hole | ug connecti ons
with a mni mumthickness of 6 nm(1/4 inch) for wall and backboard

nmount i ng using standard insulators sized as foll ows:

1. Room Signal Gounding: 300 mm x 100 mm (12 i nches x 4 inch).
2. Master Signal Gound: 600 nmx 100 mm (24 inches x 4 inch).
2.5 GROUND CONNECTI ONS

A. Bel ow Grade: Exothernm c wel ded type connectors.
B. Above Grade:

1. Bondi ng Junpers: conpression type connectors, using zinc-plated

fasteners and external tooth | ockwashers.

2. Qound Busbars: Two-hol e conpression type lugs using tin-plated

copper or copper alloy bolts and nuts.

3. Rack and Cabi net Gound Bars: one-hol e conpression-type | ugs using

zinc-plated or copper alloy fasteners.

A. Cabl e Shields: Make ground connections to multipair comuni cations
cables with netallic shields using shield bonding connectors with screw

stud connecti on.

2.6 EQU PMENT RACK AND CABI NET GROUND BARS
Provide solid copper ground bars designed for mounting on the franework
of open or cabi net-encl osed equi pnent racks w th m ni nrum di nensi ons of
4 mmthick by 19 mmwi de (3/8 inch x 3/4 inch).
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2.7 GROUND TERM NAL BLOCKS

At any equi prrent nounting | ocation (e.g. backboards and hi nged cover

encl osures) where rack-type ground bars cannot be nounted, provide
screw | ug-type term nal bl ocks.
2.8 SPLI CE CASE GROUND ACCESSORI ES

Splice case grounding and bondi ng accessories shall be supplied by the
splice case manufacturer when available. Qherwise, use 16 nm? (6 AN
i nsulated ground wire with shield bondi ng connectors.

PART 3 - EXECUTI ON

3.1 GENERAL

A Qound in accordance with the NEC, as shown on draw ngs, and as
herei naft er specifi ed.

B. System G oundi ng:

1. Secondary service neutrals: Gound at the supply side of the s
di sconnecting nears ad & the rd a@ed transfarners.

2. Separately derived systens (transformers downstreamfromthe service
entrance): Gound the secondary neutral.

3. Isolation transfornmers and isol ated power systems shall not be
syst em gr ounded.

C. Equi prent G ounding: Metallic structures (including ductwork and
buil ding steel), enclosures, raceways, junction boxes, outlet boxes,
cabi nets, machine frames, and other conductive itens in close proximty
with electrical circuits shall be bonded and grounded.

SPEC WRI TER NOTE: If appropriate for
project, include details involving
groundi ng for patient equiprent and areas
on plans. Standard Details may be

obt ai ned at

http://wwv va/ gov/ facngt/standard/ detail s
-el ec. asp.

3. 2 | NACCESSI BLE GROUNDI NG CONNECTI ONS

Make groundi ng connections, which are buried or otherwi se nornally
i naccessi bl e (except connections for which periodic testing access is
requi red) by exotherm c wel d.

3. 3 SECONDARY EQUI PMENT AND C RCU TS

A Min Bondi ng Junper: Bond the secondary service neutral to the ground
bus in the service equi prent.

B. Metallic Piping, Building Steel, and Suppl enental El ectrode(s):

1. Provide a grounding el ectrode conductor sized per NEC between the
servi ce equi prent ground bus and all metallic water and gas pipe
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systens, building steel, and suppl enental or nade el ectrodes. Junper
insulating joints in the nmetallic piping. All connections to

el ectrodes shall be made with fittings that conformto U 467

2. Provide a supplenental ground el ectrode and bond to the groundi ng

el ectrode system

F. Conduit Systens:
1. Gound all metallic conduit systens. Al netallic conduit systens

shal | contain an equi pnent groundi ng conduct or.

2. Non-netallic conduit systens shall contain an equi pnent groundi ng
conductor, except that non-netallic feeder conduits which carry a
grounded conductor fromexterior transformers to interior or
bui | di ng-nount ed servi ce entrance equi pnent need not contain an
equi pnent groundi ng conduct or

3. Conduit containing only a groundi ng conductor, and which is provided
for mechanical protection of the conductor, shall be bonded to that
conductor at the entrance and exit fromthe conduit.

G Feeders and Branch Qrcuits: Install equi pment groundi ng conductors
with all feeders and power and lighting branch circuits.

H Boxes, Cabinets, Encl osures, and Panel boards:
1. Bond the equi pnment groundi ng conductor to each pull box, junction
box, outlet box, device box, cabinets, and other enclosures through
whi ch the conduct or passes (except for special grounding systens for

intensive care units and other critical units shown).

2. Provide lugs in each box and encl osure for equi pnent groundi ng

conductor term nation

3. Provide ground bars in panel boards, bolted to the housing, with
sufficient lugs to termi nate the equi pnent groundi ng conductors.

J. Receptacles shall not be grounded through their nounting screws. G ound
with a junper fromthe receptacle green ground termnal to the device
box ground screw and the branch circuit equi pnent groundi ng conduct or

3.4 CORRCSI ON | NHI Bl TORS
When maki ng ground and ground bondi ng connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate

for protecting a connection between the metal s used.
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3.5 CONDUCTI VE PI PI NG
A. Bond all conductive piping systens, interior and exterior, to the
buil ding to the groundi ng el ectrode system Bonding connections shall

be made as cl ose as practical to the equi pnent ground bus.

B. In operating roons and at intensive care and coronary care type beds,
bond the gases and suction piping, at the outlets, directly to the room

or patient ground bus.

3.6 TELECOWMUNI CATI ONS SYSTEM
A Bond tel ecommuni cations system groundi ng equi pment to the el ectrical

groundi ng el ectrode system

B. Furnish and install all wire and hardware required to properly ground,
bond and connect comuni cati ons raceway, cable tray, netallic cable

shi el ds, and equi pnent to a ground source.

C. @Gound bonding junpers shall be continuous with no splices. Use the

shortest |ength of bondi ng junper possible.

D. Provide ground paths that are permanent and continuous with a
resi stance of 1 ohmor less fromraceway, cable tray, and equi pnent
connections to the buil ding groundi ng el ectrode. The resi stance across
i ndi vi dual bondi ng connections shall be 10 mlli ohns or |ess.

E Bel ow G ade Goundi ng Gonnecti ons: Wien maki ng exothermc welds, wire
lrish _or file the point of contact to a bare netal surface. Use
exotherm c welding cartridges and nolds in accordance with the
manuf acturer’s recomrendations. After wel ds have been nmade and cool ed,
brush slag fromthe weld area and thoroughly cl eaned the joint area.
Notify the Resident Engi neer prior to backfilling any ground

connect i ons.

FE Above- G ade G oundi ng Connecti ons: Wen naki ng bolted or screwed
connections to attach bondi ng junpers, renove paint to expose the
entire contact surface by grinding where necessary; thoroughly clean
“all connector, pl ate and ot her contact surfaces; and apply an

appropriate corrosion inhibitor to all surfaces before joining.

GF Bondi ng Junpers:
1. Wse insulated ground wire of the size and type shown on the

Drawings or use a mnimmof 16 mM? (6 AW5 insul ated copper

Wre.
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2. Assenbl e bonding junpers using insulated ground wire

termnated with conpression connectors.

3. 3. Use conpression connectors of proper size for
conductors specified. Use connector manufacturer’s

conpression tool. H Bonding Junper Fasteners:

1. Conduit: Fasten bonding junpers using screw | ugs on groundi ng
bushi ngs or conduit strut clanps, or the clanp pads on push-type
conduit fasteners. Wen screw |l ug connection to a conduit strut
clanp is not possible, fasten the plain end of a bonding junper wre
by slipping the plain end under the conduit strut clanp pad; tighten
the clanp screw firmy. Were appropriate, use zinc-plated external

toot h | ockwasher s.

2. Wreway and Cable Tray: Fasten bonding junpers using zinc-plated
bolts, external tooth |ockwashers, and nuts. Install protective
cover, e.g., zinc-plated acorn nuts on any bolts extending into

wi reway or cable tray to prevent cabl e danage.

3. Qound P ates and Busbars: Fasten bondi ng junpers using two-hol e
conpression lugs. Use tin-plated copper or copper alloy bolts,
external tooth | ockwashers, and nuts.

4. Uistrut and Raised Floor Stringers: Fasten bondi ng junpers using
zinc-plated, self-drill screws and external tooth |ockwashers. 3.7
COVMUNI CATI ON' ROOM GROUNDI NG

A. Tel ecommuni cati ons G ound Busbars:
1. Provide communications room tel ecommunications ground busbar
hardware at 950 mm (18 inches) at locations indicated on the
Dr awi ngs.
2. (Qonnect the tel ecommuni cati ons room ground busbars to other room
groundi ng busbarsthe buil di ng groundi ng el ectrode system as

i ndicated on the Gounding R ser di agram draw ngs.

B. Tel ephone- Type Cabl e Rack Systens: al uminum pan installed on tel ephone-

type cable rack serves as the prinmary ground conductor within the
conmuni cati ons room Make ground connections by installing the

fol | owi ng bondi ng j unpers:

1. Install a 16 m? (6 AWH bondi ng between the tel ecommunications

ground busbar and the nearest access to the al um num pan installed

o t he cabl e rack.
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2. Use 16 mm? (6 AWGH bonding junpers across al umi num pan juncti ons.

C. Sel f-Supporting and Cabi net - Mount ed Equi pnent Rack Ground Bars

1. Wen ground bars are provided at the rear of |ineup of bolted
t oget her equi pnent racks, bond the copper ground bars together using

solid copper splice plates supplied by the ground bar nanufacturer.

2. Bond together nonadjacent ground bars on equi pnent racks and
cabinets with 16 mm? (6 AWH insul ated copper w re bondi ng junpers
attached at each end w th conpression-type connectors and nounting

bol ts.

3. Provide a 16 nm? (6 AWS bondi ng junper between the rack and/ or

cabi net ground busbar and the al umi num pan of an overhead cabl e tray

or the raised floor stringer as appropriate.

D. Backboards: Provide a screw lug-type termnal block or drilled and
t apped copper strip near the top of backboards used for communi cations
cross-connect systens. Connect backboard ground terminals to the
al um num pan in the tel ephone type cable tray using an insulated 16 mf?
(16 AW5 bondi ng j unper.

E. QG her Communi cati on Room G ound Systens: Gound all netallic conduit,
wi reways, and other netallic equi prent | ocated away from equi pnent
racks or cabinets to the cable tray pan or the tel ecormunications
ground busbar, whichever is closer, using insulated 16 nm? (6 AW

ground wi re bondi ng j unpers.

3.8 COVMINI CATI ONS CABLE GROUNDI NG
A Bond all metallic cable sheaths in nultipair conmunications cabl es
together at each splicing and/or termnating |l ocation to provide 100
percent netallic sheath continuity throughout the communications

distribution system

1. At termnal points, install a cable shield bondi ng connector provide
a screw stud connection for ground wire. Use a bonding junper to
connect the cable shield connector to an appropriate ground source

like the rack or cabinet ground bar.

2. Bond all netallic cable shields together within splice closures
usi ng cabl e shield bondi ng connectors or the splice case groundi ng
and bondi ng accessories provided by the splice case manufacturer.
When an external ground connection is provided as part of splice
closure, connect to an approved ground source and all other netallic

conponents and equi pnent at that |ocation

27 05 26 - 8



10-
06M

3.9 COVWLUNI CATI ONS CABLE TRAY SYSTEME:
A. Bond the netallic structures of one cable tray in each tray run
following the sane path to provide 100 percent electrical continuity

t hroughout this cable tray systens as foll ows:

1. Splice plates provided by the cabl e tray manufacturer can be used
for providing a ground bondi ng connecti on between cabl e tray
sections when the resistance across a bolted connection is 10
mlliohnms or |ess. The Subcontractor shall verify this |oss by
testing across one slice plate connection in the presence of the

Contractor.

2. Install a 16 mm? (6 AWH bondi ng j unper across each cabl e tray

splice or junction where splice plates cannot be used.

3. Wen cable tray ternminations to cable rack, install 16 mm (6 AND
bondi ng junper between cable tray and cabl e rank pan

3. 10 COVMUNCI ATI ONS RACEVAY GROUNDI NG

A Conduit: Use insulated 16 nm? (6 AWS bonding junpers to ground
metallic conduit at each end and to bond at all internediate netallic

encl osures.

B. Wreway: use insulated 16 mn? (6 AND bonding junpers to ground or bond
metallic wireway at each end at all internediate netallic enclosures

and across all section junctions.

C. Cable Tray Systems: Use insulated 16 nm? (6 AN5 bonding junpers to
ground cable tray to col um-rmount ed buil di ng ground pl ates (pads) at
each end and approximately every 16 neters (50 feet).

3.11 GROUND RESI STANCE

A. Qounding systemresistance to ground shall not exceed 5 ohns. Make
necessary nodifications or additions to the groundi ng el ectrode system
for conpliance without additional cost to the Governnent. Final tests

shal |l assure that this requirenent is net.

B. Resi stance of the grounding el ectrode systemshall be neasured
using a four-termnal fall-of-potential method as defined in
| EEE 81. Ground resi stance neasurenents shall be nmade before

the electrical distribution systemis energized and shall be
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made in nornally dry conditions not | ess than 48 hours after the

last rainfall. Resistance neasurenents of separate grounding

el ectrode systens shall be nade before the systens are bonded

t oget her bel ow grade. The conbi ned resi stance of separate

systens may be used to neet the required resistance, but the

speci fi ed nunber of electrodes nust still be provided.

C Services at power conpany interface points shall conply with the power

conpany ground resi stance requirenents.

D Bel owgrade connections shall be visually inspected by the Resident
Engi neer prior to backfilling. The Gontractor shall notify the Resident
Engi neer -- 24 hours before the conn ections are ready for inspection

3.12 GROUND RCOD | NSTALLATI ON
A Drive each rod vertically in the earth, not |ess than 3000 nmm (10

feet) in depth.

B. Were permanently conceal ed ground connecti ons are required, nake the
connections by the exothernmic process to formsolid netal joints. Make
accessi bl e ground conn ---- ections w th mechanical pressure type ground

connectors .
C. Were rock prevents the driving of vertical ground rods, install angled
ground rods or grounding electrodes in horizontal trenches to achieve

the specified resistance.
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SECTION 27 05 33
RACEVWAYS AND BOXES FOR COVMUNI CATI ONS SYSTENMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

This section specifies the furnishing, installation, and
connection of conduit, fittings, and boxes to form conpl ete,
coordi nated, raceway systens. Raceways are required for all
conmmuni cati ons cabling unl ess shown or specified otherwi se.

Definitions: The termconduit, as used in this specification,
shall nean any or all of the raceway types specified.

1. 2 RELATED WORK

A
B.

Beddi ng of conduits: Section 31 20 00, EARTH MOVI NG
Mounti ng board for communi cation closets: Section 06 10 00,
ROUGH CARPENTRY.

Seal i ng around penetrations to naintain the integrity of fire
rated construction: Section 07 84 00, FlIRESTCPPING

Fabrications for the deflection of water away fromthe buil di ng
envel ope at penetrations: Section 07 60 00, FLASH NG AND SHEET
METAL.

Seal i ng around conduit penetrations through the buil di ng
envel ope to prevent noisture nmigration into the building:
Section 07 92 00, JA NI SEALANTS.

Identification and painting of conduit and other devices: Section
09 91 00, PAINTING

CGeneral electrical requirenents and itens that is comon to
nore than one section of Division 27: Section 27 05 11,
REQUI REMENTS FOR COVMMUNI CATI ONS | NSTALLATI ONS.

Requi renents for personnel safety and to provide a | ow
i npedance path for possible ground fault currents: Section 27
05 26, GROUNDI NG AND BONDI NG FOR COVMUNI CATI ONS SYSTEMS.

1.3 SUBM TTALS

In accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES, furnish the foll ow ng:

A. Shop Draw ngs:

1. Size and l|ocation of panels and pull boxes
2. Layout of required conduit penetrations through structural

27 05 33
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el enent s.

3. The specific itemproposed and its area of application
shall be identified on the catal og cuts.

B. Certification: Prior to final inspection, deliver to the COIR
/1 four copies of the certification that the materi al

is in accordance with the drawi ngs and specifications and has
been properly install ed.
1.4 APPLI CABLE PUBLI CATI ONS

A. Publications |isted bel ow (including anendnments, addenda,
revi sions, supplenments and errata) forma part of this
specification to the extent referenced. Publications are
referenced in the text by the basic designation only.

B. National Fire Protection Association (NFPA):
70- 05 Nati onal H ectrical Code (NEO
C Underwriters Laboratories, Inc. (W:
1-03 . Fl exi bl e Metal Conduit
5-01........ Surface Metal Raceway and Fittings
6-03 ... .. .. R gid Metal Conduit
50-03 . ... ... Encl osures for El ectrical Equi prent
360-03. Li qui d-Ti ght Fl exi ble Steel Conduit
467-01. G oundi ng and Bondi hg Equi pnent
514A-01 . Metallic Qutlet Boxes
514B-02 . Fittings for Cable and Conduit
514G 05 . Nonnetal lic Qutl et Boxes, Flush-Device Boxes and
Covers
651-02. Schedul e 40 and 80 Rigid PVC Conduit
651A- 03 Type EB and A Rigid PVC Conduit and HDPE Condui t
797-03. El ectrical Metallic Tubing
1242- 00 Internediate Metal Conduit
D. Nat i onal El ectrical Manufacturers Association (NEMY:
TG 3-04 . PVC Fittings for Use with R gid PVC Conduit and
Tubi ng
FB1-03. Fittings, Cast Metal Boxes and Conduit Bodies

for Conduit, Electrical Metallic
Tubi ng and Cabl e
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PART 2 -

A Conduit Size:

mm

PRODUCTS
2.1 MATERI AL

(13/2 4 inch) unless otherwi se shown. Wiere permtted by the
NEC, 13 19.5 mm (1/23/4 inch) flexible conduit may be used for
tap connections to recessed lighting fixtures.

12- 05V

In accordance with the NEC, but not |less than 13 19.5

B. Conduit:
1. Rigid galvanized steel: Shall Conformto UL 6, ANSI C80.1.
2. Rgid aluminum Shall Conformto UL 6A, ANSI C80.5.
3. Rgidinternediate steel conduit (IM) : Shall Conformto UL
1242, ANSI C80. 6.
4. Hectrical metallic tubing (EMI) : Shall Conformto W 797,
ANS| C80.3. Maxi mum size not to exceed 105 mm (4 inch)
and shall be permitted only with cable rated 600 volts
or |ess.
Fl exi bl e gal vani zed steel conduit: Shall Conformto UL 1.
6. Liquid-tight flexible netal conduit: Shall Conformto UL 360.
7. Drect burial plastic conduit: Shall conformto UL 651 and UL
651A, heavy wall PVC or high density pol yethyl ene (PE).
8. Surface netal raceway: Shall Conformto UL 5.

C Conduit Fittings:
1. Rgid steel and I MC conduit fittings:

a.

Fittings shall meet the requirenents of UL 514B and
ANSI/ NEMA FBL1.

Standard t hreaded couplings, |ocknuts, bushings, and el bows:
Only steel or nalleable iron naterials are acceptabl e.
Integral retractable type | MC couplings are al so

accept abl e.

Locknuts: Bonding type with sharp edges for digging into the
nmetal wall of an encl osure.

Bushings: Metallic insulating type, consisting of an
insulating insert nolded or |ocked into the netallic body
of the fitting. Bushings nmade entirely of metal or
nonmetallic material are not permtted.

Eri ckson (union-type) and set screw type couplings:
Approved for use in concrete are permtted for use to
conplete a conduit run where conduit is installed in
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concrete. Use set screws of case hardened steel with hex
head and cup point to firmy seat in conduit wall for
positive ground. Tightening of set screws with pliers is
pr ohi bi t ed.

e. Sealing fittings: Threaded cast iron type. Use continuous
drain type sealing fittings to prevent passage of water
vapor. |In conceal ed work, install fittings in flush steel
boxes with bl ank cover plates having the same finishes as that
of other electrical plates in the room

Electrical netallic tubing fittings:
a. Fittings shall neet the requirenents of UL 514B and ANSI/ NEMA
FB1.

b. Only steel or malleable iron materials are acceptabl e.

c. Couplings and connectors: Concrete tight and rain tight, with
connectors having insulated throats. Use gland and ring
conpressi on type couplings and connectors for conduit sizes 50 mm
(2 inches) and smaller. Use set screw type couplings with four set
screws each for conduit sizes over 50 mm (2 inches). Use set
screws of case-hardened steel with hex head and cup point to
firmy seat in wall of conduit for positive grounding.

d. Indent type connectors or couplings are prohibited.

e. D e-cast or pressure-cast zinc-alloy fittings or fittings nmade of
"pot netal" are prohibited.

Fl exi bl e steel conduit fittings:

a. Conformto W 514B. Only steel or nmalleable iron naterials are
accept abl e.

b. Canmp type, with insulated throat.

Liquid-tight flexible netal conduit fittings:

a. Fittings shall meet the requirenents of UL 514B and ANSI/ NEMVA
FB1.

b. Only steel or malleable iron materials are acceptabl e.

c. Fittings nust incorporate a threaded groundi ng cone, a steel or

pl astic conpression ring, and a gland for tightening. Connectors
shal | have insulated throats.

Direct burial plastic conduit fittings:
a. Fittings shall neet the requirenents of UL 514C and NEMA TC3.

b. As recommended by the conduit manufacturer.

Surface nmetal raceway fittings: As recommended by the raceway
manuf act ur er.
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8. Expansi on and defl ecti on coupli ngs:
a. Conformto UL 467 and UL 514B.
b. Accommobdate, 19 mm (0.75 inch) deflection, expansion, or
contraction in any direction, and allow 30 degree angul ar

def | ecti ons.

c. Include internal flexible netal braid sized to guarantee conduit
ground continuity and fault currents in accordance with W 467,

and the NEC code tables for ground conductors.

d. Jacket: Flexible, corrosion-resistant, watertight, noisture and
heat resistant nol ded rubber naterial with stainless steel jacket

cl anps.
D. Conduit Supports:

1. Parts and hardware: Zinc-coat or provide equival ent corrosion

pr ot ecti on.

2. Individual Conduit Hangers: Designed for the purpose, having a
pre-assenbl ed closure bolt and nut, and provisions for receiving a
hanger rod.

3. Multiple conduit (trapeze) hangers: Not |ess than 38 mm by 38 mm
(1-1/2 by 1-1/2 inch), 12 gage steel, cold forned, |ipped channels;

with not less than 9 mm (3/8 inch) dianeter steel hanger rods.

4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields,
or nmachi ne bolt expansion.
E. Qutlet, Junction, and Pull Boxes:
1. UL-50 and UL-514A.
2. Cast netal where required by the NEC or shown, and equi pped wth
rust proof boxes.

3. Sheet netal boxes: Gal vanized steel, except where ot herw se shown.
4. Flush nounted wall or ceiling boxes shall be installed with raised

covers so that front face of raised cover is flush with the wall
Surface nmounted wall or ceiling boxes shall be installed with surface
style flat or raised covers.

F. Wreways: Equip wth hinged covers, except where renovabl e covers are

shown.

G Warning Tape: Standard, 4-M1 polyethylene 76 mm (3 inch) wi de tape //
detectabl e type, red with black letters, and inprinted with “CAUTI ON
BUR ED COMMUNI CATI ONS CABLE BELOW .
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PART 3 - EXECUTI ON
3.1 PENETRATI ONS
A Qutting or Holes:
1. Locate hol es in advance where they are proposed in the structural
sections such as ribs or beans. btain the approval of the GOIR
prior to drilling through structural secti ons.

2. Qut hol es through concrete and nasonry in new and exi sting structures
with a dianond core drill or concrete saw. Pneumatic hanmer, i npact
electric, hand or manual hammer type drills are not allowed, except
where permtted by the GQOTR as required by |inited working space.

B. Fire Stop: W ere conduits, w reways, and other communi cations raceways
pass through fire partitions, fire walls, snoke partitions, or floors,

install a fire stop that provides an effective barrier against the
spread of fire, snoke and gases as specified in Section 07 84 00,

FI RESTCPPING with rock wool fiber or silicone foam seal ant only.
Conpletely fill and seal clearances between raceways and openi ngs with
the fire stop naterial.

C Waterproofing: At floor, exterior wall, and roof conduit penetrations,
conpl etely seal clearances around the conduit and nmake watertight as
specified in Section 07 92 00, JO NT SEALANTS

3.2 | NSTALLATI ON, GENERAL
A Install conduit as foll ows:

1. In conplete runs before pulling in cables or wres.
2. Flattened, dented, or deforned conduit is not permtted. Renove and

repl ace the danaged conduits wi th new undamaged materi al

3. Assure conduit installation does not encroach into the ceiling height
head room wal kways, or doorways.

4. CQut square with a hacksaw, ream renove burrs, and draw up tight.
Mechani cal l y conti nuous.

| ndependent |y support conduit at 8 0" on center. Do not use ot her
supports i.e., (suspended ceilings, suspended ceiling supporting
menbers, lighting fixtures, conduits, nechanical piping, or
mechani cal ducts).

7. Support within 300 nm (1 foot) of changes of direction, and within
300 mm (1 foot) of each enclosure to which connected.
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8. dose ends of enpty conduit with plugs or caps at the rough-in stage
to prevent entry of debris, until wires are pulled in.

9. Conduit installations under fune and vent hoods are prohi bited.
10. Secure conduits to cabinets, junction boxes, pull boxes and outl et
boxes wi th bonding type | ocknuts. For rigid and | MC conduit

installations, provide a | ocknut on the inside of the encl osure, nade

up wench tight. Do not nmake conduit connections to junction box
covers.

11. H ashing of penetrations of the roof nenbrane is specified in Section
07 60 00, FLASH NG AND SHEET METAL.

12. Wnless otherwise indicated on the drawings or specified herein, all
conduits shall be installed concealed within finished walls, floors
and ceilings.

B. Conduit Bends:

1. Make bends with standard conduit bendi ng nachi nes.

2. @onduit hickey nay be used for slight offsets, and for straightening
st ubbed out conduits.

3. Bending of conduits with a pipe tee or vise is prohibited.
C Layout and Horeruns:

1. Devi ati ons: Make only where necessary to avoid interferences and
only after draw ngs show ng the proposed devi ati ons have been

subm tted approved by the // Resident Engineer // COTR//. 3.3
CONCEALED WORK | NSTALLATI ON

A In Concrete:
1. Conduit: Rgid steel, IMCor EMI. Do not install EMI in concrete
slabs that are in contact with soil, gravel or vapor barriers.
2. Align and run conduit in direct lines.

Install conduit through concrete beans only when the follow ng
occurs:

a. Where shown on the structural draw ngs.

b. As approved by the // Resident Engineer // QGOIR// prior to
construction, and after submttal of draw ng show ng | ocati on,
size, and position of each penetration.

4. Installation of conduit in concrete that is less than 75 mm (3
i nches) thick is prohibited.

a. @onduit outside dianeter larger than 1/3 of the slab thickness is
prohi bi t ed.

b. Space between conduits in slabs: Approximately six conduit
dianeters apart, except one conduit diameter at conduit crossings.
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c. Install conduits approximately in the center of the slab so that
there will be a mnimumof 19 mm (3/4 inch) of concrete around the
condui ts.

5. Make couplings and connections watertight. Use thread conpounds that
are UL approved conductive type to insure | ow resistance ground
continuity through the conduits. Tightening set screws with pliers is
prohi bi t ed.

B. Furred or Suspended Ceilings and in WAl ls:

1. Conduit for conductors above 600 volts:
a__ Rgid steel or rigid al um num
b. A um num conduit mxed indiscrimnately with other types in the
sanme systemis prohibited.

2. Conduit for conductors 600 volts and bel ow
a. Rgidsteel, IM; rigid___alumnum or EMI. Dfferent type conduits

m xed indiscrimnately in the sanme systemis prohibited.
3. Aign and run conduit parallel or perpendicular to the building
lines.

4. (Connect recessed lighting fixtures to conduit runs w th naxi nrum
1800 mm (six feet) of flexible netal conduit extending froma
junction box to the fixture.

5. Tightening set screws with pliers is prohibited.

3.4 EXPCSED WORK | NSTALLATI ON

A Unless otherwi se indicated on the draw ngs, exposed conduit is only

permtted in mechani cal and el ectrical roomns.
Conduit for conductors above 600 volts:

1. Rigid steel or rigid alumnum
2. Aunmnumconduit nixed indiscrimnately with other types in the same
system_ i s prohibited.

Conduit for Conductors 600 volts and bel ow

1. Rgid steel, IM rigid alumnum or EMI. Different type of conduits
m xed indiscrimnately in the systemis prohibited.

D. Align and run conduit parallel or perpendicular to the building |ines.

E.

Install horizontal runs close to the ceiling or beans and secure wth
conduit straps.

Support horizontal or vertical runs at not over 2400 mm (ei ght foot)
i nterval s.
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Surface netal raceways: Use only where shown.
Pai nti ng:

1. Paint exposed conduit as specified in Section09 91 00, PAI NTING

3.5 EXPANSI ON JA NTS

A

C

Conduits 75 mm (3 inches) and larger, that are secured to the buil ding
structure on opposite sides of a building expansion joint, require
expansi on and defl ection couplings. Install the couplings in accordance
with the manufacturer's recomendati ons.

Provide conduits smaller than 75 mm (3 inches) with juncti on boxes on
both sides of the expansion joint. Connect conduits to junction boxes
with sufficient slack of flexible conduit to produce 125 nmm (5 inch)
vertical drop midway between the ends. Fl exible conduit shall have a
copper green ground bonding junper installed. Inlieu of this flexible
condui t, expansion and defl ection couplings as specified above for 375
mm (15 inches) and |l arger conduits are acceptabl e.

I nstall expansion and defl ection couplings where shown.

3.6 CONDU T SUPPCRTS, | NSTALLATI ON

A

Safe working | oad shall not exceed 1/4 of proof test |oad of fastening
devi ces.

Use pipe straps or individual conduit hangers for supporting individua
condui ts. Maxi num di st ance between supports is 2.5 m(8 foot) on center.

Support multiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a load equal to or greater than the sum of
the weights of the conduits, wires, hanger itself, and 90 kg (200

pounds). Attach each conduit with U-bolts or other approved fasteners.

Support conduit independently of junction boxes, pull boxes, fixtures,
suspended ceiling T-bars, angle supports, and simlar itens.

Fast eners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or nalleable iron concrete inserts set in
pl ace prior to placing the concrete.

2. Existing Construction:

a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size
and not less than 28 mm (1-1/8 inch) enbednent.

b. Power set fasteners not less than 6 nm (1/4 inch) diameter with
depth of penetration not less than 75 mm (3 i nches).

c. Wse vibration and shock resistant anchors and fasteners for
attaching to concrete ceilings.
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F. Hollow Masonry: Toggle bolts are pernmitted.
G Bolts supported only by plaster or gypsumwal | board are not
accept abl e.

H Mtal Structures: Use machi ne screw fasteners or other devices
specifically designed and approved for the application.

I. Attachnent by wood plugs, raw plug, plastic, lead or soft netal
anchors, or wood bl ocking and bolts supported only by plaster is
prohi bited

J. Chain, wire, or perforated strap shall not be used to support or fasten
condui t.

K. Spring steel type supports or fasteners are prohibited for all uses
except: Horizontal and vertical supports/fasteners within walls.

L. Vertical Supports: Vertical conduit runs shall have riser clanps and
supports in accordance with the NEC and as shown. Provi de supports for
cable and wire with fittings that include internal wedges and retaini ng
col lars.

3.7 BOX | NSTALLATI ON
A. Boxes for Conceal ed Conduits:

1. Flush mount ed.

2. Provide raised covers for boxes to suit the wall or ceiling,
construction and finish.

B. In addition to boxes shown, install additional boxes where needed to
prevent danmage to cables and wires during pulling in operations.

C. Renmove only knockouts as required and plug unused openings. Use
threaded plugs for cast metal boxes and snap-in metal covers for sheet
nmet al boxes.

D. Stencil or install phenolic nanepl ates on covers of the boxes identified
on riser diagrans; for exanple "SIGFA JB No. 1".

E. For boxes installed in netal stud construction, use rigid support netal

bar hangers or netal bar fasteners attached to two studs. Screw ng
boxes directly to joists or studs is not acceptable.
3.11 COVMUNI CATI ON SYSTEM CONDU T

A. Install the comrunication raceway system as shown on draw ngs.

B. Mninumconduit size of 19 mm(3/4 inch), but not |ess than the size
shown on the draw ngs.

C Al conduit ends shall be equi pped with insul ated bushi ngs.

D. All 100 mm (four inch) conduits within buildings shall include pul
boxes after every two 90 degree bends. Size boxes per the NEC
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Vertical conduits/sleeves through closets floors shall term nate not
less than 75 mm (3 inches) below the floor and not less than 75 mm (3
i nches) below the ceiling of the floor bel ow

Termnate conduit runs to/froma backboard in a closet or interstitial
space at the top or bottom of the backboard. Conduits shall enter
communi cation closets next to the wall and be flush with the

backboar d.

Were drilling is necessary for vertical conduits, |ocate holes so as not
to affect structural sections such as ribs or beans.

Al enpty conduits | ocated in communi cation closets or on backboards
shal | be sealed with a standard non-hardeni ng duct seal conpound to
prevent the entrance of noisture and gases and to neet fire resistance
requirenents.

Conduit runs shall contain no nmore than four quarter turns (90 degree
bends) between pull boxes/backboards. M ni mum radi us of communication
conduit bends shall be as foll ows (special |ong radius):

Si zes of Conduit Radi us of Conduit Bends
Trade Size nm | nches
3/4 150 (6)

1 230 (9)
1-1/ 4 350 (14)
1-1/2 430 (17)

2 525 (21)
2-1/2 635 (25)

3 775 (31)
3-1/2 900 (36)

4 1125 (45)

Furnish and install 19 mm (3/4 inch) thick fire retardant plywood
specified in Section 06 10 00, ROUGH CARPENTRY on the wal |l of

comuni cati on cl osets where shown on drawings . Munt the plywood with
t he bottom edge 300 mm (one foot) above the finished fl oor.

Furni sh and pull wire in all enpty conduits. (Sl eeves through floor are

exceptions).

---END- - -SECTION 27 05 33
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SECTION 27 10 00
STRUCTURED CABLI NG

PART 1 - GENERAL

1.1 DESCRI PTI ON
A This section specifies the furnishing, installation, and connection of
the structured cabling systemto provide a conprehensive
t el econmuni cations infrastructure.

1. 2 RELATED WORK

A Excavation and backfill for cables that are installed in conduit:
Section 31 20 00, EARTH MOV NG

B. Sealing around penetrations to maintain the integrity of time rated
construction: Section 07 84 00, FlIRESTCPPI NG

C  Ceneral electrical requirenents that are common to nore than one section
in Division 27: Section 27 05 11, REQU REMENTS FOR COVMUNI CATI ONS
| NSTALLATI ONS.

D. Gonduits for cables and w ring: Section 27 05 33, RACEWAYS AND BOXES FCR
COVMMUNI CATI ONS  SYSTEMS.

E. Requirenents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents: Section 27 05 26, GROUND NG AND
BONDI NG FOR COVMUNI CATI ONS SYSTENMS.

1.3 SUBM TTALS
A | n accordance with Section 01 33 23, SHCP DRAWNGS, PRCDUCT DATA, AND
SAMPLES, furnish the foll ow ng:

1. Mnufacturer's Literature and Data: Showi nhg each cabl e type and
rating.

2. Certificates: Two weeks prior to final inspection, deliver to the //
Resi dent Engineer // QOOTR // four copies of the certification that
the naterial is in accordance with the drawi ngs and specifications
and has been properly install ed.

1.4 APPLI CABLE PUBLI CATI ONS
A. Publications |isted bel ow (including anendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by the basic

desi gnati on only.

B. Anerican Society of Testing Material (ASTM: D2301-04
....................... St andard Specification for Vinyl Chloride

Plastic Pressure Sensitive Eectrical Insulating
Tape
C. Federal Specifications (Fed. Spec.):
27 10 00
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A-A-59544-00............ Cable and Wre, E ectrical (Power, Fixed
Install ation)

D. National Fire Protection Association (NFPA): 70-

05 National E ectrical Code (NEC
E. Underwriters Laboratories, Inc. (UL):

A44-02. . .o Ther noset -1 nsul ated Wres and Cabl es

83-03. ... Ther nmopl astic-1nsul ated Wres and Cabl es

467-01 ... ... El ectrical G ounding and Bondi ng Equi prent

486A-01. ... ... Wre Connectors and Sol dering Lugs for Use with
Copper Conduct ors

486G-02 . ....... ... ... Splicing Wre Connectors

486D-02 ................. I nsul ated Wre Connector Systens for Underground
Use or in Danp or Wt Locations

486E- 00 Iijyoeeh iy Brirdsfo (sbithiirem
and/ or Copper Conductors

493-01 “Teghati clralaeidboomiest anl
Branch G rcuit Cable

514B-02.................. Fittings for Cable and Conduit

1479-03 ... oo Fire Tests of Through-Penetration Fire Stops

PART 2 - PRODUCTS
2.1 CONTROL W RI NG
A Ul ess otherwi se specified in other sections of these specifications,

control wiring shall be as specified for power and lighting wiring,
except the mininumsize shall be not |ess than No. 14 AWG

B. GControl wiring shall be |large enough so that the voltage drop under
i nrush conditi ons does not adversely affect operation of the controls.
2.2 COVMUNI CATI ON AND SI GNAL W RI NG

A. Shall conformto the reconmendati ons of the manufacturers of the
conmuni cati on and signal systens; however, not |ess than what is shown.

B. Wring shown is for typical systens. Provide wiring as required for the
systens bei ng furnished.

C. Milti-conductor cabl es shall have the conductors col or coded.
2.3 WRE LUBR CATI NG COVPQOUND

A Suitable for the wire insulation and conduit it is used with, and shall
not harden or becone adhesi ve.
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B. Shall not be used on wire for isolated type el ectrical power systens.
2.4 Fl REPROCOFI NG TAPE

A The tape shall consist of a flexible, confornable fabric of organic
conposition___ coated one side with flane retardant el astorrer.

B. The tape shall be self-extinguishing and shall not support conbustion.
It shall be arc-proof and fireproof.

C The tape shall not deteriorate when subjected to water, gases, salt
water, sewage, or fungus and be resistant to sunlight and ultraviol et
light.

D. The finished application shall w thstand a 200-anpere arc for not |ess
than 30 seconds.

E. Securing tape: dass cloth electrical tape not less than 0.18 mm

(7 mls) thick, and 19 nm (3 / 4 inch) wide.
PART 3 - EXECUTI ON

3.1 I NSTALLATI ON, GENERAL

A. Install all wiring in raceway systemns.

B. Seal cable and wire entering a buil ding fromunderground, between the
wire and conduit where the cable exits the conduit, w th a non-hardening
approved conpound.

C. Wre Pulling:

1. Provide installation equipment that will prevent the cutting or
abrasi on of insulation during pulling of cables.

2. Use ropes nade of nonnetallic material for pulling feeders.

3. Atach pulling lines for feeders by nmeans of either woven basket
grips or pulling eyes attached directly to the conductors, as
approved by the Resident Engineer.

4, Pull in nultiple cables together in a single conduit.
3.2 I NSTALLATI ON I N MANHOLES

A Install and support cables in manhol es on the steel racks with porcelain
or equal insulators. Train the cables around the manhole walls, but do
not bend to a radius less than six tines the overall cable dianeter.

/1 B. Fireproofing:
1. Install fireproofing where |ow voltage cables are installed in the same

manhol es with high voltage cables; also cover the | ow vol tage cabl es
with arc proof and fireproof tape.

2. Use tape of the sane type as used for the high voltage cables, and apply
the tape in a single layer, one half |apped or as recommended by the
nmanufacturer. Install the tape with the coated side towards the cable_
and extend it not |less than 25 mm (one inch) into each duct.

3. Secure the tape in place by a randomwap of glass cloth tape. //
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3.3 CONTROL, COVMUNI CATI ON AND SI GNAL W RI NG | NSTALLATI ON

A

Unl ess otherw se specified in other sections, install wiring and connect
to equi prrent/ devices to performthe required functions as shown and
speci fi ed.

Except where otherwi se required, install a separate power supply circuit
for each systemso that nal functions in any systemwll not affect other
syst ens.

Wher e separate power supply circuits are not shown, connect the
systens to the nearest panel boards of suitable voltages, which are
intended to supply such systens and have suitable spare circuit
breakers or space for installation.

Install a red warning indicator on the handl e of the branch circuit
breaker for the power supply circuit for each systemto prevent
acci dental de-energizing of the systens.

System vol t ages shall be 120 volts or | ower where shown on the
drawi ngs or as required by the NEC

3.4 CONTROL, COVMUNI CATI ON AND SI GNAL SYSTEM | DENTI FI CATI ON

A
B.

C
D.

Install a permanent wire nmarker on each wire at each term nation

Identifying nunbers and letters on the wire narkers shall correspond to
those on the wiring diagrans used for installing the systens.

Wre nmarkers shall retain their markings after cleaning.

I n each nmanhol e and handhol e, install enbossed brass tags to identify
t he systemserved and function

3.5 EXISITNG WRI NG

Unl ess specifically indicated on the plans, existing wiring shall not be
reused for the newinstallation. Only wiring that confornms to the

speci fications and applicable codes may be reused. If existing wiring
does not meet these requirenents, existing wiring may not be reused and

new wi res shall be install ed.
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SECTION 27 15 00
COMMUNICATIONS HORIZONTAL CABLING
PART 1 - GENERAL

1.1 DESCRIPTION
A. This Section specifies the furnishing, installing, certification,
testing, and guaranty of a complete and operating Voice and Digital
Cable Distribution System (here-in-after referred to as “ the System”),

and associated equipment and hardware to be installed in the VA

//Medical Center//, //, Out Patient Clinic// //, Nursing Home Care

Unit// //, Domiciliary// //, or // here-in-after

referred to as “the Facility”. The System shall include, but not be
limited to: equipment cabinets, interface enclosures, and relay racks;
necessary combiners, traps, and filters; and necessary passive devices
such as: splitters, couplers, cable “patch”, “punch down”, and cross-—
connector blocks or devices, voice and data distribution sub-systems,
and associated hardware. The System shall additionally include, but not
be limited to: telecommunication closets (TC); telecommunications
outlets (TCO); cooper and fiber optic and analog radio frequency (RF)

systems coaxial distribution cables, connectors, “patch” cables, and/or

“break out” devices.

B. The System shall be delivered free of engineering, manufacturing,
installation, and functional defects. It shall be designed, engineered

and installed for ease of operation, maintenance, and testing.

C. The term “provide”, as used herein, shall be defined as: designed,
engineered, furnished, installed, certified, and tested, by the

Contractor.

D. The Voice and Digital and Analog Telecommunication Distribution Cable
Equipment and System provides the media which voice and data information
travels over and connects to the Telephone System which is defined as an
Emergency Critical Care Communication System by the National Fire
Protection Association (NFPA) . Therefore, since the System connects to
or extends the telephone system, the System’s installation and operation
shall adhere to all appropriate National, Government, and/or Local Life
Safety and/or Support Codes, which ever are the more stringent for this
Facility. At a minimum , the System shall be installed according to
NFPA, Section 70, National Electrical Code (NEC), Article 517 and
Chapter 7; NFPA, Section 99, Health Care Facilities, Chapter 3-4; NFPA,
Section 101, Life Safety Code, Chapters 7, 12, and/or 13; Joint
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Commission on Accreditation of Health Care Organization (JCAHCO), Manual
for Health Care Facilities, all necessary Life Safety and/or Support 10-06M
guidelines; this specification; and the original equipment manufacturer's
(CEM) suggested installation design, recommendations, and instructions.

The OEM and Contractor shall ensure that all management, sales,
engineering, and installation personnel have read and understand the
requirements of this specification before the System is designed,

engineered, delivered, and provided.

The VA Project Manager (PM) and/or if delegated, Resident Engineer (RE)
are the approving authorities for all contractual and mechanical
changes to the System. The Contractor is cautioned to obtain in
writing, all approvals for system changes relating to the published
contract specifications and drawings, from the PM and/or the RE before

proceeding with the change.

System Performance:
1. At a minimum, the System shall be able to support the following
voice and data // and analog REF // operations for Category 6

Certified Telecommunication Service:
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a. Provide the following interchange (or interface) capabilities: 1)

Basic Rate (BRI). 10-06M

2) Primary Rate (PRI).
b. ISDN measured at // [/

1) Narrow Band BRI:
a) B Channel: 64 kilo-Bits per second (kBps), minimum.
b) D Channel: 16 kBps, minimum.
c) H Channel: 384 kBps, minimum.
2) Narrow Band PRI:
a) B Channel: 64 kBps, minimum.
b) D Channel: 64 kBps, minimum.
c) H Channel: 1,920 kBps, minimum.

3) Wide (or Broad) Band: All channels: 140 mega (m)-Bps, minimum,
capable to 565 mBps at “T” reference.

c. ATM operation and interface: ATM 155 mBps measured at //
//.

d. Frame Relay: All stated compliance’ s measured at //

//s.

e. Integrated Data Communications Utility (IDCU) operation and

interface: Measured at //
L/

f. Government Open Systems Interconnection Profile (GOSSIP)

compliant: Measured at //

/7.

g. Fiberoptic Distributed Data Interface (FDDI) : A minimum 100 mBps
to a maximum of 1.8 giga(g)-Bps data bit stream speed measured at
// // (shall be Synchronous Optical Network
[SONET] compliant).

h. System Sensitivity: Satisfactory service shall be provided for at
least 3,000 feet for all voice and data // and analog RE //

locations.

2. At a minimum the System shall support the following operating
parameters:

a. EPBX connection:
1) System speed: 1.0 gBps per second, minimum.
2) Impedance: 600 Ohms.
3) Cross Modulation: -60 deci-Bel (dB).
4) Hum Modulation: -55 dB.

5) System data error: 10 to the -10 Bps, minimum.
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6) Loss: Measured at the frame output with reference Zero (0)
deciBel measured (dBm) at 1,000 Hertz (Hz) applied to the
frame input.

a) Trunk to station: 1.5 dB, maximum.
b) Station to station: 3.0 dB, maximum.
c) Internal switch crosstalk: -60 dB when a signal of + 10

deciBel measured (dBm), 500-2,500 Hz range is applied to

the primary path.
d) Idle channel noise: 25 dBm “C” or 3.0 dBm “O” above

reference (terminated) ground noise, whichever is greater.

e) Traffic Grade of Service for Voice and Data:
(1) A minimum grade of service of P-01 with an average
traffic load of 7.0 CCS per station per hour and a traffic
overload in the data circuits will not interfere with, or

degrade, the voice service.

(2) Average CCS per voice station: The average CCS capacity
per voice station shall be maintained at 7.0 CCS when the
EPBX is expanded up to the projected maximum growth as

stated herein.

b. Telecommunications Outlet (TCO):
1) Voice:
a) Isolation (outlet-outlet): 24 dB.
b) Impedance: 600 Ohms, balanced (BAL).
c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0.1 dBmV.
d) System speed: 100 mBps, minimum.
e) System data error: 10 to the -6 Bps, minimum.
2) Data:
a) Isolation (outlet-outlet): 24 dB.
b) Impedance: 600 Ohms, BAL.
c) Signal Level: 0 dBmV + 0.1 dBmV.
d) System speed: 120 mBps, minimum.
e) System data error: 10 to the -8 Bps, minimum.
3) Fiber optic:
a) Isolation (outlet outlet) : 6 dB.

b) Signal Level: 0 dBmV + 0.1 dBmV.
c) System speed: 540 mBps, minimum.

d) System data error: 10 to the 6 bps, minimum.
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//4) BAnalog RF Service:

a) Broadcast or “off air” RF (or television) analog service is considered
to be at RF (below 900 mHz in frequency bandwidth) . Usually a RF
television circuits require a single coaxial cable plant from the
headend to each TC location.//

b) Isolation (outlet outlet) : 4 dB.

c) Impedance: 75 Ohms, Unbalanced (UNBAL).
d) Signal Level: 10 dBmV + 5.0 dBmV.

e) Bandwidth: 6.0 mHz per channel, fully loaded. //
1.2 RELATED WORK

A. Specification Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES.

B. Specification Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS
INSTALLATIONS.

C. Specification Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNICATIONS
SYSTEMS.

D. Specification Section 27 10 00, STRUCTURED CABLING.

E. Specification Section 26 27 26, WIRING DEVICES.

F. Specification Section 27 05 26, GROUNDING AND BONDING FOR

COMMUNICATIONS SYSTEMS.
Section 26 41 FACILITY T.TGHTNING PROTECTION.

3. Snecification non.
H. Specification Section 27 32 TWO WAY RADIO EQUIPMENT.
417
I. Specification Section 27 31 00, VOICE COMMUNICATIONS SWITCHING AND

ROUTING EOUIPMENT

//J. Specification Section 27 31 31, VOICE COMMUNICATIONS SWITCHING AND
ROUTING EQUIPMENT - EXTENSION. //

//L. Specification Section 27 51 16, PUBLIC ADDRESS AND MASS NOTIFICATION
SYSTEMS. //

//M Specification Section 27 41 31, MASTER ANTENNA TV EQUIPMENT AND
SYSTEMS. //

//N H-088-C3 VA HANDBOOK DESIGN FOR TELEPHONE SYSTEMS //
1.3 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in text by basic
designation only. Except for a specific date given the issue in effect
(including amendments, addenda, revisions, supplements, and errata) on
the date the system’s submittal is technically approved by VA, shall be

enforced.
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B.

C.

D.

National Fire Protection Association (NFPA):

10-

70 NATIONAL ELECTRICAL CODE (NEC)

75 Protection of Electronic Computer/Data Processing
Equipment

77 Recommended Practice on Static Electricity

Standard for Health Care Facilities

101 Life Safety Code
1221 Emergency Services Communication Systems
Underwriters Laboratories, Inc. (UL):

65 Wired Cabinets

96 - - -
Tiahtnina Protection Component

96A INSTALLATION REOQUIREMENTS FOR LIGHTNING
PROTECTION SYSTEMS

467 Grounding and Bonding Egquipment

497/497A/497B PROTECTORS FOR PAIRED CONDUCTORS/
COMMUNICATIONS CIRCUITS/DATA COMMUNICATIONS
AND FIRE ALARM CIRCUITS

884 and
Underfloor Racewa Fittinas

ANSI/EIA/TIA Publications:

568B Commercial Building Telecommunications Wiring
Standard

569B Commercial Building Standard for
Telecommunications Pathways and Spaces

606A

ADMINISTRATION STANDARD FOR THE
TELECOMMUNICATIONS INFRASTRUCTURE OF
COMMERCIAL BUILDINGS
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607A Grounding and Bonding Requirements for
Telecommunications in Commercial Buildings

758 Grounding and Bonding Requirements for
Telecommunications in Commercial Buildings

E. Lucent Technologies: Document 900-200-318 “Outside Plant Engineering
Handbook”.

F. International Telecommunication Union - Telecommunication
Standardization Sector (ITU-T).
G. Federal Information Processing Standards (FIPS) Publications.

H. Federal Communications Commission (FCC) Publications: Standards for
telephone equipment and systems.

I. United States Air Force: Technical Order 33K-1-100 Test Measurement and

Diagnostic Egquipment (TMDE) Interval Reference Guide.

J. Joint Commission on Accreditation of Health Care Organization (JCAHO) :
Comprehensive Accreditation Manual for Hospitals.

K. National and/or Government Life Safety Code(s): The more stringent of
each listed code.

1.4 QUALITY ASSURANCE

A. The authorized representative of the OEM, shall be responsible for the
design, satisfactory total operation of the System, and its

certification.

B. The OEM shall meet the minimum requirements identified in Paragraph
2.1.A. Additionally, the Contractor shall have had experience with
three or more installations of systems of comparable size and
complexity with regards to coordinating, engineering, testing,
certifying, supervising, training, and documentation. Identification of
these installations shall be provided as a part of the submittal as

identified in Paragraph 1.5.

C. The System Contractor shall submit certified documentation that they
have been an authorized distributor and service organization for the
OEM for a minimum of three (3) years. The System Contractor shall be
authorized by the OEM to certify and warranty the installed equipment.
In addition, the OEM and System Contractor shall accept complete
responsibility for the design, installation, certification, operation,
and physical support for the System. This documentation, along with the
System Contractor and OEM certification must be provided in writing as

part of the Contractor’s Technical Submittal.

27 15 00 - 7



10-
06eM

D. All equipment, cabling, terminating hardware, TCOs, and patch
cords shall be sourced from the certifying OEM or at the OEM’s
direction, and support the System design, the OEM’s quality

control and validity of the OEM’s warranty.

E. The Contractor’s Telecommunications Technicians assigned to the
System shall be fully trained, qualified, and certified by the OEM
on the engineering, installation, and testing of the System. The
Contractor shall provide formal written evidence of current OEM
certification(s) for the installer(s) as a part of the submittal

or to the RE before being allowed to commence work on the System.

1.5 SUBMITTALS
A. Provide submittals in accordance with Specification Section 01 33
23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. The RE shall retain

one copy for review and approval.

1. If the submittal is approved the RE shall retain one copy
for Official Records and return three (3) copies to the

Contractor.

2. If the submittal is disapproved, three (3) copies will be
returned to the Contractor with a written explanation attached
that indicates the areas the submittal deviated from the System
specifications. The RE shall retain one copy for Official

Records.

B. Environmental Requirements: Technical submittals shall confirm the
environmental specifications for physical TC areas occupied by
the System. These environmental specifications shall identify
the requirements for initial and expanded system

configurations for:
1. Floor loading for batteries and cabinets.

2. Minimum floor space and ceiling heights.

Minimum size of doors for egquipment passage.

Power requirements: The Contractor shall provide the
specific voltage, amperage, phases, and quantities of circuits

required.

5. Air conditioning, heating, and humidity requirements. The
Contractor shall identify the ambient temperature and relative

humidity operating ranges required preventing equipment damage.
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10-

Air conditioning requirements (expressed in BTU per hour, based
on adequate dissipation of generated heat to maintain required room and

equipment standards).

Proposed floor plan, based on the expanded system configuration

of the bidder's proposed EPBX for this FACILITY.

Conduit size requirement (between main TC, computer, and console

rooms) .
Main backbone, trunk line, riser, and horizontal cable pathways,

a. cable duct, and conduit requirements between each MTC, TC, and
TCO.

Documents: The submittal shall be separated into sections for each

subsystem and shall contain the following:

Title page to include:

a. VA Medical Center.

b. Contractor’s name, address, and telephone (including FAX)
numbers.

c. Date of Submittal.

d. VA Project No.

List containing a minimum of three locations of installations of
similar size and complexity as identified herein. These locations
shall contain the following:
a. Installation Location and Name.
b. Owner’s or User’s name, address, and telephone (including FAX)
numbers.
Date of Project Start and Date of Final Acceptance by Owner.
d. System Project Number.
e. Brief (three paragraphs minimum) description of each system’s
function, operation, and installation.

Narrative Description of the system.

A List of the equipment to be furnished. The quantity, make, and
model number of each item is required. Select the required equipment
items gquantities that will satisfy the needs of the system and edit
between the // - //. Delete equipment items that are not required

add additional items required, and renumber section as per system

design. The following is the minimum equipment required by the
system:

QUANTITY UNIT

As reqguired

Cabinet Assemblv(s)
As regquired Environmental Cabinet
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06eM

//As

Distribution/Interface

CabinetTelecommunications Rack

the drawings//

//AS ramnired

Fanivpment (Radio Relav) Rack

As shown on the

Avarrinere N

reanired

Cross Connection (@CS) Systems

AS vt v

Audio Alarm Panel

T

recnired

TROUBLE ANNUNCIATOR PANET

//AS vemiired

Iiaghtnina Protection Svstem

As shown on the

Avarrinero N

rocmid rad

Wire Management System/Equipment

As shown on the

il : N

rocmid rad

Telecommunications Outlets (TCO)

As shown on the

Avnrrd riee

Deorveans vl

Distribution Cables

As shown on the

Avnrrd riee

vormiivrad/

TCO Connection Cables

As shown on the

1

rocmid rad

System Connectors

As shown on the

Avarrinero N

reanired

Terminators

As shown on the

Avnrrd riee

octid rad

Distribution Frames

1 oo i\

reanired

Telecommunications Closets (TC)

N b Environmental Requirements
roriid rad
1l ea Installation Kit
1 = N ™

Separate List Containing Each Equipment

Spare (s)

Pictorial layouts of each MTC, IMTC, and RTCs; MCCS, IMCCS, VCCS,

and HCCS termination cabinet(s), each distribution cabinet layout

drawing, and TCO as each is expected to be installed and configured.

Equipment technical literature detailing the electrical and

technical characteristics of each item of equipment to be furnished.
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Engineering drawings of the System, showing calculated signal levels
at the EPBX output, each input and output distribution point,
proposed TCO values, and signal level at each TCO multipin,

fiberoptic, // , and coaxial cable // Jjack.

List of test equipment as per paragraph 1.5.D. below.
Letter certifying that the Contractor understands the requirements

of the SAMPLES Paragraph 1.5.E.

Letter certifying that the Contractor understands the requirements

of Section 3.2 concerning acceptance tests.

D. Test Equipment List:

1.

The Contractor is responsible for furnishing all test equipment
required to test the system in accordance with the parameters

specified. Unless otherwise stated, the test equipment shall not be
considered part of the system. The Contractor shall furnish test

equipment of accuracy better than the parameters to be tested.

The test equipment furnished by the Contractor shall have a

calibration tag of an acceptable calibration service dated not more
than 12 months prior to the test. As part of the submittal, a test
equipment list shall be furnished that includes the make and model

number of the following type of equipment as a minimum:

Spectrum Analyzer.
Signal Level Meter.
c. Volt-Ohm Meter.
d. Time Domain Reflectometer (TDR) with strip chart recorder (Data

and Optical Measuring) .

Bit Error Test Set (BERT).
Camera with a minimum of 60 pictures to that will develop
immediately to include appropriate test equipment adapters. A

video camera in VHS format is an acceptable alternate.

F. Certifications:

1.

Submit written certification from the OEM indicating that the
proposed supervisor of the installation and the proposed provider of
the contract maintenance are authorized representatives of the OEM.

Include the individual's exact name and address and OEM credentials
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in the certification.

2. Submit written certification from the OEM that the wiring and
connection diagrams meet National and/or Government Life Safety
Guidelines, NFPA, NEC, UL, this specification, and JCAHCO
requirements and instructions, requirements, recommendations, and
guidance set forth by the OEM for the proper performance of the
System as described herein. The VA will not approve any submittal

without this certification.
3. Telecommunication Outlets: The Contractor shall clearly and fully

indicate this category for each outlet location and compare the
total count to the locations identified above as a part of the
technical submittal. Additionally, the Contractor shall indicate the

total number of spares.

PART 2 - PRODUCTS
2.1 EQUIPMENT AND MATERIALS

A. System Requirements:

1. The System shall provide the following minimum services that are
designed in accordance with and supported by an Original

Equipment

Manufacturer (OEM), and as specified herein. The System shall
provide continuous inter and/or intra-Facility voice and data, //
, and analog RF// service. The System shall be capacity sized so
that loss of connectivity to external telephone systems shall not
affect the Facilities operation in specific designated

locations. The System shall:

a. Be capable of inter-connecting and functioning fully with the
existing Local Telephone Exchange (LEC) Network(s), Federal
Telephone System (FTS) Inter-city Network(s), Inter-exchange
Carriers, Integrated Services Digital Network (ISDN),
Electronic Private Branch Exchange (EPBX) switches,
asynchronous/synchronous data terminals and circuits including
Automatic Transfer Mode (ATM), Frame Relay, and local area

networks (LAN), at a minimum.

b. Be a voice and data cable distribution system that is based on

a physical “Star” //, and/or “Ring”// //, and/or “Bus” //

Topology. // An Analog RF coaxial cable distribution system

shall be provided in a “home run” configuration from each
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associated riser TC to identified locations and as shown on

the drawings. //

c. Be compatible with and able to provide direct digital
connection to trunk level equipment including, but, not limited to:
directly accessing trunk level equipment including the telephone
system, audio paging, Industry Standard “T” and/or “DS” carrier
services and external protocol converters. Additionally,
connections to “T” and/or “DS” access/equipment or Customer Service
Units (CSU) that are used in FTS and other trunk applications shall
be included in the System design. Provide T-1 access/equipment (or
CSU), as required for use, in FTS and other trunk applications by
system design if this equipment is not provided by the existing

telephone system and/or will be deactivated by the installation

of the System. The Contractor shall provide all T-1 equipment
necessary to terminate and make operational the quantity of circuits
designated. The CSU's shall be connected to the System’s emergency
battery power supply. The System shall be fully capable of operating
in the Industry Standard “DS” protocol and provide that service when

required.

d. Where the System connects to an existing or future telephone
system, refer to specification Section 27 31 00, VOICE
COMMUNICATIONS SWITCHING AND ROUTING EQUIPMENT // OR

specification Section 27 31 31, VOICE COMMUNICATIONS SWITCHING
AND ROUTING EQUIPMENT - EXTENSION // for specific telephone

equipment and system operational performance standards.

2. Cable Systems - Twisted Pair and Fiber optic //, and Analog RF
Coaxial: //:
a. General:

1) The Contractor shall be responsible for providing a new system
conforming to current and accepted telephone and digital // , and
analog RF // industrial/commercial cable distribution standards.
The distribution cable installation shall be fully coordinated
with the Facility, the PM, the RE and the Contractor prior to

the start of installation.

2) The Contractor is responsible for complete knowledge of the
space and cable pathways (i.e. equipment rooms, TCs, conduits,

wireways, etc.) of the Facility. The Contractor shall at a
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minimum design and install the System using the Pathway Design
Handbook H-088C3, TIA/EIA Telecommunications Building Wiring
Standards, and Facility Chief of Information Resource
Management’s (IRM) instructions, as approved in writing by the PM

and/or RE.

The System cables shall be fully protected by cable duct,
trays, wireways, conduit (rigid, thin wall, or flex), and when
specifically approved, flexible innerduct. It is the
responsibility of the Contractor to confirm all contract
drawings and the Facility’s physical layout to determine the
necessary cable protective devices to be provided. If flexible
innerduct is used, it shall be installed in the same manner as

conduit.

Cable provided in the system (i.e. backbone, outside plant,
inside plant, and station cabling) shall conform to accepted
industry and OEM standards with regards to size, color code, and
insulation. The pair twists of any pair shall not be exactly the
same as any other pair within any unit or sub-unit of cables that
are bundled in twenty-five (25) pairs or less. The absence of
specifications regarding details shall imply that best general
industry practices shall prevail and that first quality material
and workmanship shall be provided. Certification Standards,

(i.e., EIA, CCITT, FIPPS, and NFPA) shall prevail.

Some areas of this Facility may be considered “plenum”. All
wire and cable used in support of the installation in those
areas (if any) shall be in compliance with national and local
codes pertaining to plenum environments. It is the
responsibility of the Contractor to review the VA’ s cable and wire
requirements with the RE and the IRM prior to

installation to confirm the type of environment present at
each location.

The Contractor shall provide outside and inside plant cables
that furnishes the number of cable pairs required in accordance
with the System requirements described herein. The Contractor
shall fully coordinate and obtain approval of the design with the
CEM, RE and the IRM prior to installation.

All metallic cable sheaths, etc. shall be grounded by the
Contractor (i.e.: risers, underground, station wiring, etc.) as

described herein.
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8) If temporary cable and wire pairs are used, they shall be
installed so as to not present a pedestrian safety hazard and the
Contractor shall be responsible for all work associated with the
temporary installation and for their removal when no longer
necessary. Temporary cable installations are not required to meet
Industry Standards; but, must be reviewed and approved by the RE
and the IRM prior to installation.

9) Conductors shall be cabled to provide protection against
induction in voice and data // , and analog RF // circuits.
Crosstalk attenuation within the System shall be in excess of -

80 dB throughout the frequency ranges specified.

10) Measures shall be employed by the Contractor to minimize the
radiation of RF noise generated by the System equipment so as not
to interfere with audio, video, data, computer main distribution
frame (MDF), telephone customer service unit (CSU), and
electronic private branch exchange (EPBX) equipment the System may

service.

The System’s cables shall be labeled on each end and been fully
tested and certified in writing by the Contractor to the RE before
proof of performance testing can be conducted. The as-installed
drawings shall identify each cable as labeled, used cable, and bad
cable pairs. Minimum test requirements are for impedance compliance,
inductance, capacitance, signal level compliance, opens, shorts,
cross talk, noise, and distortion, and split pairs on all cables in
the frequency ranges specified. The tests required for data cable
must be made to guarantee the operation of this cable at not less than
10 mega (m) Hertz (Hz) full bandwidth, fully channel loaded and a
Bit Error Rate of a minimum of 10-6 at the maximum rate of speed. All
cable installation and test records shall be made available at
acceptance testing by the RE or Contractor and thereafter maintained
in the Facility’s Telephone Switch Room. All changes (used pair,
failed pair, etc.) shall be posted in these records as the change

occurs.

The Contractor shall coordinate with the LEC to install the telephone
entrance cable to the nearest point of entry into the Facility and
as shown on the drawings. The Contractor shall coordinate with the RE
and the LEC to provide all cable pairs/circuits from the Facility
point of entry to the Telephone Switch Room all telephone, FTS, DHCP,
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ATM, Frame Relay, data, pay stations, patient phones, and any low

voltage circuits as described herein.

13) The Contractor shall coordinate with the RE and the IRM // or // to
install the computer interface cable to the Facility Telephone Switch
Room from the Facility’s Computer Room for all data, DHCP, FTS, ATM,
Frame Relay, and telephone circuits and as shown on the drawings.

14) The Contractor shall coordinate with the RE and the IRM // or // to
provide all cable pairs/circuits from the Facility Telephone Switch Room
and establish circuits throughout the Facility for all voice, data,
computer alarm (except fire alarm), private maintenance line, Radio
Paging, PA, LAN, DHCP, and any low voltage circuits as described herein.

15) The Contractor shall provide proper test equipment to guarantee that
cable pairs // and analog RF coaxial cable // meet each OEM’s
standard transmission requirements, and guarantee the cable will

carry data transmissions at the

required speeds, frequencies, and fully loaded bandwidth.

b. Telecommunications Closets (TC) : In TC’ s that are served with
both a UTP backbone cable and a fiber optic backbone cable, the
UTP cable shall be terminated on separate RJ-45, 8-pin connectors
with 110A or equivalent type punch down blocks located on the back
or front of a 48-port modular patch panel dedicated to data
applications. Only the UTP backbone cable pairs, identified as
being connected to the fiber optic backbone, shall be extended to the
fiber optic interface device. All connecting cables required to
extend these cables (i.e. patch cords, twenty-five pair connectors,
etc.), to the fiber optic interface device, in the TC’ s shall also
be provided by the Contractor to insure a complete and operational

fiber optic distribution system:

1) In TC’" s, which are only served by a UTP backbone cable, the cable
shall be terminated on separate modular connecting devices (110A or

equivalent) that are dedicated to

data applications. In order to provide full service to all data
cable pairs as identified in each TC/cabinet including spare
capacity noted herein, the size of all vertical (riser) cables and/or

outside cables serving these TC’ s shall be increased as required.

d. Riser Cable:
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1) All communication riser cables shall be listed as being suitable
for the purpose and marked accordingly per Articles 517, 700, and
800 of the NEC.

2) All voice and data communication (analog RF coaxial cable is not to
be provided in riser systems) riser cables shall Unshielded Twisted
Pair (UTP), minimum 24 American Wire Gauge (AWG) solid,
thermoplastic insulated conductors. They shall be enclosed with a

thermoplastic outer jacket.

3) The Contractor shall provide and install inside riser cables to
insure full service to all voice cable pairs identified in each TC
terminating enclosure plus not less than 50% additional spare
capacity.

4) The complete riser cabling system shall be labeled and tested as
described herein.

e. Horizontal and Station Cable:

1) A Four (4) UTP 24 AWG (in thermoplastic jacket unless
otherwise specified by RE) station wiring cable shall be
installed from each of the two (2) TCO RJ-45 jacks (shall conform
to EIA/TIA 568 Standard "T568A" and NFPA) to the TC and shall be of
a type designed to support Category 6 communications (250 mHz or

above) .

f. Telecommunication Outlets (TCO), Jacks: All TCO’s shall have a minimum
of two (2) RJ-45 type jacks. The jacks shall be eight pin RJ-45 type
unkeyed (sometimes called center keyed) Jjacks, labeled, and designated
for data.

g. Fiber Optics:

1) A complete fiber optic cable distribution system shall be provided
as a part of the System. The Contractor shall provide a fiber optic

cable that meets the minimum bandwidth

requirements for FDDI, ATM, and Frame Relay services. This fiber
optic cable shall be a 62.5/125 micron multi-mode, containing a
minimum of 18 strands of fiber, unless otherwise specified, and
shall not exceed a distance of 2,000 Meters (M), or 6,560 feet (ft.)

in a single run. Loose

tube cable, which separates the individual fibers from the
environment, shall be installed for all outdoor runs or for any

area which includes an outdoor run. Tight buffered fiber

cable shall be used for indoor runs. The multimode fibers shall
be terminated and secured at both ends in “ST” type female

stainless steel connectors installed in an appropriate patch or
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breakout panel with a cable management system. A 610 mm (2 ft.)

cable loop (minimum) shall be provided at each end to allow for

future movement.

2)

Where required, a 12 strand (minimum), 8.3 mm single mode fiber
optic cable shall be provided. Single mode fibers shall be
terminated and secured at both ends with “ST” type female
stainless steel connectors installed in an appropriate patch or
breakout panel. The panel shall be provided with a cable
management system. A 610 mm (2 ft.) cable loop (minimum) shall be

provided at each end to allow for future movement.

The fiber optic backbone shall use a conventional hierarchical
“star” design where each TC is wired to the primary hub (main
cross—connect system) or a secondary hub (intermediate cross-—
connect system) and then to the primary hub. There shall be no
more than two hierarchical levels of cross-connects in the
backbone wiring. Each primary hub shall be connected and

terminated to a CCS in the Telephone Switch Room.

In the TC’ s, Telephone Switch Room, and Main Computer Room, all
fiber optic cables shall be installed in a CCS and/or MDF rack
mounted fiber optic cable distribution component/splice case
(Contractor provided and installed rack), patch, or breakout
panel in accordance with industry standards. Female "ST"
connectors shall be provided and installed on the appropriate

panel for termination of each strand.

The Contractor shall test each fiber optic strand. Cable
transmission performance specifications shall be in accordance with
EIA/TIA standards. Attenuation shall be measured in accordance
with EIA fiber optic test procedures EIA/TIA-455- 46, -61, or -
53 and NFPA. Information transmission capacity shall be measured
in accordance with EIA/TIA-455-51 or -30 and NFPA. The written

results shall be provided to the RE for review and approval.

Specific Subsystem Requirements: The System shall consist, as a
minimum, of the following independent sub-systems to comprise a
complete and functional voice and digital telecommunications
cabling system: “Main” (MTC), “intermediate” (IMTC), and “riser”
(RTC)

“riser”) trunk cabling system; “horizontal” (or “lateral”) sub-

TC’” s; “backbone” cabling (BC) system; “vertical” (or

trunk cabling system, vertical and horizontal cross- connection (VCC
and HCC respectively) cabling systems, and TCO’ s with a minimum
of three (2) RJ-45 jacks for the appropriate, Data connections, and

additional jacks, connectors, drop and patch cords, terminators,
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and adapters provided.

a. Telecommunication Closet (TC):

1)

2)

There shall be a minimum of one TC for the MTC, each building
IMTC, and each RTC per building floor location. However, in large
building(s), where the horizontal distance to the farthest voice
and digital work area may exceed 90 Meters (M) (or 295 feet

[ft]), additional TC’s shall be provided as described herein.
The maximum DC resistance per cable pair shall be no more than
28.6 Ohms per 305 M (1,000 feet). Each TC shall be centrally
located to cover the maximum amount of local floor space. The TC’
s house in cabinets or enclosures, on relay racks, and/or on
backboards, various telecommunication data equipment,

controllers, multiplexers,

bridges, routers, LAN hub(s), telephone cross-connecting,

active and passive equipment.

Additionally, the TC’s may house fire alarm, nurses call, code one
(or blue), video, public address, radio entertainment, intercom,
and radio paging equipment. Regardless of the method of
installation, mounting, termination, or cross-connecting used,
all backbone, vertical, and horizontal copper and fiber optic
cables shall be terminated on appropriate cross-connection systems
(CCS) containing patch panel (s), punch blocks, and/or breakout
devices provided in enclosures and tested as described herein. A

cable and/or wire management system shall be a part of each CCS.

a) A minimum of three 110-120 VAC active quad outlets shall be
provided, each with “U” grounded receptacles at a minimum of
one outlet for each front, side and back wall. These outlets
shall be separately protected by an AC circuit breaker
provided in the designated Government Emergency Critical Care
AC power panel, that is connected to the Facilities Emergency
AC Power Distribution System. For larger building TC
applications, a minimum of one additional quad AC outlet shall
be provided for every 800M? (or 8,000 ft?) of useable floor
space. Additional outlets shall be equally spaced along the
wall.

b) Climate control shall be provided in each TC 24 hours a day,
seven days per week and 52 week per year to prevent failure

of electronic components and for mission critical functional
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applications. The RE and/or Facility Chief Engineering Officer

are responsible for informing

the Contractor regarding the minimum climate control

requirements.

b. Cross-connect Systems (CCS):

5)

1) The CCS shall be selected based on the following criteria:
requires the use of a single tool, has the fewest amount of
parts, and requires the least amount of assembly or projected

trouble shooting time during the life of the system.

2) The CCS system used at the MTC, each IMTC, and each TC shall force
cross—-connect cable slack management through adherence to the
OEM’s installation methods, provided cable management systems, and
as described herein, so that moves, adds, and changes can be

administered easily and cost effectively.

3) Copper Cables: The MTC, each IMTC, and TC shall contain a
copper CCS sized to support the System TCO’ s and connections
served by each individual TC and as shown on the drawings. The
System layout shall allow for a minimum of 50% anticipated
growth. Additionally, each CCS must provide maximum flexibility,
while maintaining performance, in order to meet system-changing

requirements that are likely to occur throughout its useful life.

4) Fiber Optic Cables:

a) The MTC and each TC shall contain a fiber CCS sized to support the
System TCO’ s and connections served by each individual TC and as
shown on the drawings. The System layout shall allow for a minimum

of 50% anticipated growth.

b) Each fiber CCS must provide maximum flexibility and cable management
while maintaining performance in order to meet changing requirements
that are likely to occur throughout the expected life of the
system. All fiber optic cable slack shall be stored in protective

enclosures.

The Contractor shall not “cross-connect” the copper or fiber optic
cabling systems and subsystems. In addition, the Contractor shall not
provide active electronic distribution or interface equipment as a part

of the System.

Grounding: Proper grounding and bonding shall be provided for each TC
and all internal equipment. Reference shall be made to proper codes and

standards, such that all grounding systems must comply with all
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applicable National, Regional, and Local Building and Electrical codes.

The most stringent code of these governing bodies shall apply.

a)

If local grounding codes do not exist for the System location, then
at a minimum, a #6 American Wire Gauge (AWG) stranded copper wire , or
equivalent copper braid, shall be connected to a separate earth
grounding system for each TC (the looping of TC’ s in a general
location is allowed as long as the specifications contained herein
are met). Under no circumstance shall the AC neutral be used for
this ground. See PART 3 - EXECUTION for specific grounding
instructions.
Each copper UTP or STP cable that enters a TC from the outside of a
building (regardless if the cable is installed underground or
aerial) shall be provided with a surge protector and grounded an to
earth ground at each cable’s entry point in and out of the MTC and
each IMTC.

Main Cross-connection Subsystem (MCCS) : The MCCS shall be located in

the MTC and it shall be the common point of appearance for inter
and intra-building copper and fiber optic “backbone” system cables,
and connections to the telephone and data cable systems. The MTC
usually houses telephone EPBX, public address, radio paging
interface, routers, and main hierarchical data LAN concentrating
equipment. Additionally, it shall provide a single administration and

management point for the entire System.

Voice (or Telephone) Cable Cross-Connection Subsystem:

1) Due to the usually high number of copper cable termination’s
required at the MCCS, Insulation Displacement Connection (IDC)
hardware shall be used. Termination options shall include the
following for a Category 6 Cabling System: IDC termination of
cross—-connection wire(s), IDC patch cord connector to IDC patch
cord connector, and hybrid modular cord to IDC patch cord

connector shall be the minimum provided.

2) Additionally, due to the large or many MCCS (at initial
installation and over the life of the System) copper
termination points, the CCS that makes the best use of real
estate while still following the OEM design and installation
guidelines, and meeting the specifications described herein, shall

be provided.
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For ease of maintenance purposes, all terminations shall be
accessible without the need for disassembly of the IDC wafer.
IDC wafers shall be removable from their mounts to facilitate
testing on either side of the connector. Designation strips or
labels shall be removable to allow for inspection of the
terminations. The maximum number of terminations on a wall or
on a vrack frame or panel shall comply with the OEM
recommendations and guidelines, and as described herein. A
cable management system shall be provided as a part of the
IDC.

IDC connectors shall be capable of supporting cable re-
terminations without damaging the connector and shall support a
minimum of 200 (telephone equipment standard compliant) IDC
insertions or withdrawals on either side of the connector

panel.

A non-impact termination method using a full-cycle terminating tool
having both a tactile and an audible feedback to indicate proper
termination is required. For personnel safety and ease of use in
day to day administration, high impact installation tools shall

not be used.

All system “inputs” from the EPBX, FTS, Local Telephone
System, or diverse routed voice distribution systems shall appear

on the “left” side of the IDC of the MCCS.

All system “outputs” from the MCCS to the voice backbone cable
distribution system shall appear on the “right” side of the same
IDC of the MCCS.

The splitting of pairs within cables between different jacks or
connections shall not be allowed. In the case of ISDN and/or
ATM and /or Frame Relay applications, terminating resistors
shall be provided externally to the patch panel connector or

jack.

UTP or STP cross connecting wires shall be provided for each
“pair” of connection terminals plus an additional 50% spare.

e. Data Cross-Connection Subsystems:

The MCCS shall be a Main Distribution Terminating (MDT) data unit
and shall be provided in the MTC. The MDT shall consist of a
“patch” panel (s) provided with modular RJ45 female connectors
for cross-connection of all copper data cable terminations. The

panels shall provide for system grounding (where no dielectric
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cables are used) and be provided with a cable management system.

2) Each panel shall conform to EIA dimensions and be suitable for
mounting in standard equipment racks, have the RJ45 jacks aligned
in two horizontal rows (up to a maximum of 48 jacks per panel),
and shall not exceed the OEM’s recommendations. Each RJ45 jack
shall be of modular design and capable of accepting and
functioning with other modular (i.e. RJ11l) plugs without damaging
the jack. It is not necessary to provide a jack for unused

positions that are not part of the 50% expansion requirement.

a) All data system inputs from the server(s), data LAN,
bridge, or interface distribution systems shall appear on the

“top” row of jacks of the appropriate patch panel.

b) All System outputs or backbone cable connections shall
appear on the “bottom” row of jacks of the same patch

panel.

c) The splitting of pairs within cables between different jacks
shall not be allowed. In the case of ISDN and/or ATM and/or
Frame Relay applications, terminating resistors shall be

provided externally to the patch panel connector or jack.

3) A patch cord shall be provided for each system “pair” of
connection jacks. Each patch cord shall have modular RJ45
connectors provided on each end to match the panel’s modular RJ45

female jack’s being provided.

Fiber optic Cross-Connection Subsystems: The MTC shall be

provided with a separate fiber MCCS. Each TC shall be provided with
a rack mounted patch or distribution panel that is installed inside a
lockable cabinet or “breakout enclosure” that accommodates a
minimum of 12 strands multimode fiber and 12 strand single mode
fiber (these counts shall not be included the 50% spare

requirement). Two of the single mode fibers shall be designated for
educational analog video applications. A cable management system

shall be provided for each panel.

1) The panel(s) shall contain a minimum of 24 female “ST”
connectors, be able to accommodate splices and field mountable
connectors and have capacity for additional connectors to be
added up to the OEM’s maximum standard panel size for this type
of use. All patch panel sides, including the front and back,

shall be protected by a cabinet or enclosure.
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The panel (s) shall conform to EIA dimensions and be
suitable for installation in standard racks, cabinets, and
enclosures. The panels shall provide for system grounding

(where no dielectric cables are used).

The patch panel with the highest OEM approved density of fiber “ST”
termination’s (maximum of 72 each), while maintaining a high

level of manageability, shall be selected. Patch cables,

with proper “ST” connectors installed on each end shall be

provided for each pair of fiber optic cable “ST” connectors.

a) All System “inputs” from interface equipment or
distribution systems shall appear on the “top” row of

connectors of the appropriate patch panel.

b) All System “outputs” or backbone cable connections shall
appear on the “bottom” row of connectors of the same patch

panel.

In order to achieve a high level of reliability that

approximates that of an OEM connector, field installable
connectors shall have an OEM specified physical contact polish.
Every fiber cable shall be terminated with the appropriate
connector, and tested to ensure compliance to OEM and
specifications outlines herein. Where a local fiber optic system
connector standard, Industry Standard fiber optic “ST” female
connector terminated with a fiber optic cable, shall be used. But,
if the fiber optic cable is not used (or “dark”), a “ST” male
terminating “cap” shall be provided for each unused “ST” female

connector.

Intermediate Cross-connection Subsystems (IMCCS) : The MTC and each

IMTC shall be provided with an IMCCS that shall be the connection

point between the MCCS system and the distribution backbone cable

and the IMCCS, that is located in one or more buildings on a

campus, where each IMCCS is placed by system design. For a

technical explanation of internal equipment and system

requirements, refer to the above MIC and MCCS paragraphs.
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Distribution Cable Systems / Backbone Cable System (Common to Inter-

buildings) : The backbone cable system extends from the MCCS to each

IMCCS to establish service between buildings on a campus. The media

(fiber optic) used in the BC system shall be designed according to the

system requirements, OEM standards and guidelines, and as described

herein. A separate multiple fiber optic backbone system shall be
provided as a part of the BC distribution system.

1. The fiber optic BC system shall be configured with separate
dedicated fibers between the MCCS and each IMCCS. The System shall
be sized to meet the system requirements plus an expansion
capability of 50%. Fiber optic cable(s) having a minimum of 12
strands multimode fiber and 12 strands single mode fiber shall
be provided. Two of the single mode fibers shall be designated
for analog video service.

2. All BC shall be identified with permanent labels at both
ends. Labels will indicate system, floor, closet, and zone. The
label designations shall match those used for cross- connect

terminals and patch panels.

Distribution (Common to Intra-Building) Cabling Systems: The
intra-building trunk cabling system provides for connection
between the IMCCS and each Riser TC’ s provided vertical cross-—
connecting system (VCCS) within a building. The media (fiber
optic) used in the intra-building backbone cabling system shall
be designed according to the system requirements, OEM standards
and guidelines, and as described herein. A multiple fiber optic
trunk system shall be provided as a part of the System.

1. The total loss of the fiber trunks shall not exceed 12 dB at
850 nM , 11 dB at 1,300 nM, or 10 dB at 1,500 nM.a)

The fiber optic trunk line system shall be configured with separate
dedicated fibers between the IMCCS and each RCS. The System shall be
sized to meet the System requirements with a expansion capability of
50% provided. Separate individual fiber optic cable(s) with a minimum
of 18 strands multimode fiber and/or 12 strands single mode fiber

shall be provided.

All trunk lines shall be identified with permanent labels at both ends.
Labels will indicate system, floor, closet, and zone. The label

designations shall match those used for cross- connects and patch panels.
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a) All System outputs from the IMCCS to the trunk-line
distribution system shall appear on the “bottom” row of “ST”

connectors in the appropriate patch panel.

b) A patch cord shall be provided for each system “pair” of
“ST” connectors. As a minimum, each patch cord
shall have “ST to LC” connectors provided on each end.

j. VCCS and Horizontal Cross-connecting (HCCS) Systems: Each TC

shall be provided with a separate VCCS and HCCS located within the
TC. The VCCS and HCCS shall interconnect and interface the riser
(vertical) trunk line cables with the horizontal (or station) sub-
trunk line cables. The media (copper, fiber optic) used in the CCS
system shall be designed according to the System requirements, OEM
standards and guidelines, and as described herein. A multi-pair
copper for data, and separate multiple fiber CCS system shall be

provided as a part of the System.
1) The UTP and fiber optic trunk-line cabling systems are that
connected between the trunk-lines and Riser VCCS, shall be

terminated On the “top” row of “ST” connectors on the appropriate

patch panel for each cable.

2) The UTP, STP, and fiber optic // and analog RF coaxial // sub-
trunk (lateral) floor distribution cabling systems that are
connected between each RTC and each TCO or secondary system
distribution or connection point, shall terminate on an
appropriate HCCS on the “bottom” row of “ST” connectors on the

appropriate patch panel used as the VCCS input for each fiber cable.

a. The technical requirements of the VCCS and HCCS “patch”,

“terminating”, or “breakout” panels and cable management

assemblies for voice, data and fiber optic ( and RF
coaxial) cables shall be as described in the above MCCS,

IMCCS, and TC technical paragraphs.

3) The Contractor shall not “cross-connect” the VCCS or HCCS
cabling systems even though appropriate patch cords are provided
for each “patch”, “punch”, or “breakout” panel. Also, the
Contractor shall not provide active interface or distribution

electronic equipment as a part of the System.

k. Horizontal (or Station) Cabling (HC) : The HC distribution cabling

systems connects the distribution field of the data HCCS, in a
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“Star” Topology, to each TCO or connector and as shown on the

drawings via the sub-trunk system.

1) Horizontal cables shall consist of insulated, UTP conductors
that are rated for Category 6 telecommunications service for

data systems.

2) The number of UTP distribution pairs dedicated to each floor from
the HC shall be sufficient to accommodate all the horizontal data

circuits served by the distribution cable to each TCO.

a) A minimum of two separate sets of four pairs each for data shall
be connected to the “bottom” row of RJ45 jacks that the VCCS

“input” connections appear in the RTC.

3) The horizontal cable length to the farthest system outlet shall
be limited to a maximum of 90M (or 295 ft). These maximum
lengths must be derated, adjusted and reduced to include cross-
connection and distribution system losses. Additional TC(s) shall
be provided on large floor areas of buildings to limit the

horizontal distribution to a maximum of 90M (or 295 ft).

4) The splitting of pairs within a cable between different jacks
shall not be permitted.

5) The installation of the HC shall conform to appropriate OEM
recommendations and standards outlined herein. This
requirement will insure adequate protection for Electro-
Magnetic Interference (EMI) sources.

6) A system design where “looping” the HC distribution cables from
room to room shall not be permitted.

//7) The number of fiber optic cables dedicated from the “bottom” row
of “ST” connectors of the appropriate patch panel that the VCCS
“input” connections were made, to each floor shall be sufficient
to accommodate all the horizontal TCO’s served by the

distribution cable system in a “home run” configuration minimum

of two // or // cables (one multimode and one single mode)
per each TCO and as shown on the drawings. //
1. Each TCO shall consist of two multipin modular RJ45 jacks for data
service. Each TCO with appropriate jacks installed shall be provided

by the Contractor in each designated location and as shown on the

drawings.
1) The Contractor shall connect each TCO data multipin modular RJ45 jack

to a separate lower row jack on the HCCS “patch panel” in each
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associated RTC. The Contractor is not to “cross-connect” VCCS and
HCCS data distribution cables or provides active electronic data

distribution equipment as a part of the System.

2) A non-impact termination method, using either a stuffer cap with
installation tool or full-cycle terminating tool having both
tactile and audible feedback to indicate proper termination shall
be used. High impact installation tools shall not be used.

5) Each terminated conductor end shall be properly trimmed to
assure a minimum clearance of 6.35 mm (0.250 in) clearance between
the conductors of adjacent modules.

0) The multipin RJ45 jack shall be modular in construction that
will accept and operate with a modular UTP RJ45 connector and its
pin assignments.

)

The Contractor shall connect each fiber optic TCO “ST”
connector to a separate fiber optic “bottom” row “ST” connector HCCS

“patch panel” or “breakout” terminating device nh  each associated TC.

The Contractor is not to

“interconnect” VCCS and HCCS fiber optic distributions cables or

provide active fiber optic electronic distribution equipment as a

part of the system.

System Performance:

1. At a minimum, the System shall be able to support the following
voice and data operations for Category 6 Certified

Telecommunication Service:

a. Provide the following interchange (or interface) capabilities:
1) Basic Rate (BRI).

2) Primary Rate (PRI).
b. ISDN measured at:

1) Narrow Band BRI.
a) B Channel: 64 kilo-Bits per second (kBps), minimum.
b) D Channel: 16 kBps, minimum.
c) H Channel: 384 kBps, minimum.
2) Narrow Band PRI:
a) B Channel: 64 kBps, minimum.
b) D Channel: 64 kBps, minimum.

c) H Channel: 1,920 kBps, minimum.
3) Wide (or Broad) Band:
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a) All channels: 140 mega(m)-Bps, minimum, capable to 565 mBps
at “T” reference.

2. At a minimum the System shall support the following operating

parameters:

a. EPBX connection:
1) System speed: 1.0 gBps per second, minimum.
2) Impedance: 600 Ohms.
3) Cross Modulation: -60 deci-Bel (dB).
4) Hum Modulation: -55 Db.
5) System data error: 10 to the -10 Bps, minimum loss measured at

the frame output with reference Zero (0) deciBel measured

(dBm) at 1,000 Hertz (Hz) applied to the frame input.

a) Trunk to station: 1.5 dB, maximum.

b) Station to station: 3.0 dB, maximum.

c) Internal switch crosstalk: -60 dB when a signal of + 10

deciBel measured (dBm), 500-2,500 Hz range is applied to

the primary path.
d) Idle channel noise: 25 dBm “C” or 3.0 dBm “0O” above

reference (terminated) ground noise, whichever is greater.
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e) Traffic Grade of Service for Voice and Data:
(1) A minimum grade of service of P-01 with an average traffic
load of 7.0 CCS per station per hour and a traffic overload in the
data circuits will not interfere with, or degrade, the voice

service.

(2) Average CCS per voice station: The average CCS capacity per
voice station shall be maintained at 7.0 CCS when the EPBX is

expanded up to the projected maximum growth as stated herein.

b. Telecommunications Outlet (TCO) :
1) Data:
a) Isolation (outlet-outlet): 24 dB.
b) Impedance: 600 Ohms, BAL.
c) Signal Level: 0 dBmV + 0.1 dBmV.
d) System speed: 120 mBps, minimum.
e) System data error: 10 to the -8 Bps, minimum.
2) Fiber optic:
a) Isolation (outlet outlet) : 6 dB.

b) Signal Level: 0 dBmV + 0.1 dBmV.
c) System speed: 540 mBps, minimum.

d) System data error: 10 to the 6 BPS, minimum.

C. General:

1. All equipment to be supplied under this specification shall be new
and the current model of a standard product of an OEM or record. An
OEM of record shall be defined as a company whose main occupation is
the manufacture for sale of the items of equipment supplied and
which:

a. Maintains a stock of replacement parts for the item submitted.

b. Maintains engineering drawings, specifications, and operating
manuals for the items submitted.

c. Has published and distributed descriptive literature and
equipment specifications on the items of equipment submitted at
least 30 days prior to the Invitation for Bid.

2. Specifications of equipment as set forth in this document are

minimum requirements, unless otherwise stated, and shall not be
construed as limiting the overall quality, quantity, or performance
characteristics of items furnished in the System. When the
Contractor furnishes an item of equipment for which there is a

specification contained herein, the item of equipment shall meet or
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exceed the specification for that item of equipment.

The Contractor shall provide written verification, in writing to the
RE at time of installation, that the type of wire/cable being

provided is recommended and approved by the OEM. The Contractor is

responsible for providing the proper size and type of cable duct
and/or conduit and wiring even though the actual installation may be

by another subcontractor.

Active electronic component equipment shall consist of solid state
components, be rated for continuous duty service, comply with the
requirements of FCC standards for telephone equipment, systems, and

service.

5. All passive distribution equipment shall meet or exceed -80 dB
radiation shielding specifications.

6. All interconnecting twisted pair, or fiber-optic cables shall be
terminated on equipment terminal boards, punch blocks, breakout boxes,
splice blocks, and unused equipment ports/taps shall be terminated
according to the OEM’s instructions for telephone cable systems without
adapters. The Contractor shall not leave unused or spare twisted pair wire,

or fiber-optic  cable unterminated, unconnected, loose or unsecured.

7. Color code all distribution wiring to conform to the Telephone
Industry standard, EIA/TIA, and this document, which ever is the more
stringent. At a minimum, all equipment, cable duct and/or conduit,
enclosures, wiring, terminals, and cables shall be clearly and permanently
labeled according to and using the provided record drawings, to facilitate
installation and maintenance. Reference Specification Section 27 10 00,
STRUCTURED CABLING and Section 27 31 0031, VOICE COMMUNICATIONS SWITCHING
AND ROUTING EQUIPMENT - EXTENSION.

8. Connect the System’s primary input AC power to the
Facility’ Critical Branch of the Emergency AC power distribution
system as shown on the plans or if not shown on the plans consult

with RE regarding a suitable circuit location prior to bidding.

9. Plug-in connectors shall be provided to connect all equipmen
and interface points. Crimp type connectors installed with a ratchet
type installation tool are an acceptable alternate as long as the
cable dress, pairs, shielding, grounding, and connections and labeling

are provided the same as the barrier terminal strip connectors. Tape
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of any type, wire nuts, or solder type connections are unacceptable

and will not be approved.

10. All equipment faceplates utilized in the System shall be
stainless steel, anodized aluminum, or UL approved cycolac plastic for

the areas where provided.

11. Noise filters and surge protectors shall be provided for each
equipment interface cabinet, switch equipment cabinet, controlconsole,
local, and remote active equipment locations to ensure protection from
input primary AC power surges and noise glitches are not induced into

low Voltage data circuits.

Spec Writer Note: Use non-detectable

type at cemeteries only.
Underground warning tape shall be standard, 4-Mil polyethylene
76 mm (3 inch) wide tape // detectable // non detectable type,
red with black letters imprinted with “CAUTION BURIED ELECTRIC
LINE BELOW”, orange with black letters imprinted with “CAUTION
BURIED TELEPHONE LINE BELOW” or orange with black letters
imprinted with “CAUTION BURIED FIBER OPTIC LINE BELOW”, as
applicable.

D. Equipment Functional Characteristics:

FUNCTIONS CHARACTERISTICS

Input Voltage 105 to 130 VAC

POWER LINE FREQUENCY 60 HZ 2.0 HZ

Operating Temperature O to 50 degrees () Centigrade (C)
Humidity 80 percent (%) minimum rating

E. Equipment Standards and Testing:

1. The System has been defined herein as connected to systems
identified as Critical Care performing Life Support Functions.
Therefore, at a minimum, the system shall conform to all
aforementioned National and/or Local Life Safety Codes (which
ever are the more stringent), NFPA, NEC, this specification,
JCAHCO Life Safety Accreditation requirements, and the OEM

recommendations, instructions, and guidelines.

2. All supplies and materials shall be listed, labeled or

certified by UL or a nationally recognized testing laboratory
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where such standards have been established for the supplies,
materials or equipment. See paragraph minimum requirements
Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS
INSTALLATIONS, and the guidelines listed in paragraph 2.J.2.

The provided active and passive equipment required by the System
design and approved technical submittal must conform with each UL
standard in effect for the equipment, as of the date of the
technical submittal (or the date when the RE approved system
equipment necessary to be replaced) was technically reviewed and
approved by VA. Where a UL standard 1is 1n existence for
equipment to be wused in completion of +this contract, the

equipment must bear the approved UL seal.

Each item of electronic equipment to be provided under this
contract must bear the approved UL seal or the seal of the
testing laboratory that warrants the equipment has been tested in

accordance with, and conforms to the specified standards.

2.2 DISTRIBUTION EQUIPMENT AND SYSTEMS

A. Telecommunication Outlet (TCO):

1.

The TCO shall consist of two data multipin jacks mounted in a
steel outlet box. A separate 100mm (4in.) x 100mm (4in.) x
63mm (2.5in.) steel outlet box with a labeled stainless steel

faceplate will be used.
All data multipin connections shall be RJ-45 female types.

The TCO shall be fed from the appropriate CCS located in
the respective RTC in a manner to provide a uniform and

balanced distribution system.

Interface of the data multipin jacks to appropriate patch panels
(or approved “punch down” blocks) in the associated RTC, is
the responsibility of the Contractor. The Contractor shall not
extend data cables from the RTCs to data terminal equipment or

install data terminal equipment.

The wall outlet shall be provided with a stainless steel or
approve alternate cover plate to fit the data multi- pin jacks
and the outlet box provided (100mm (4in.) x 100mm (4in.) for
single. For PBPU installations, the cover plate shall be
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stainless steel.

Distribution Cables: Each cable shall meet or exceed the following
specifications for the specific type of cable. Each cable reel shall be
sweep tested and certified by the OEM by tags affixed to each reel. The

Contractor shall turn over all sweep tags to the RE or PM.

Cables installed in any outside location (i.e. above ground,
shall be filled with a

waterproofing compound between outside jacket (not immediately touching

underground in conduit, ducts, pathways, etc.)

any provided armor) and inter conductors to seal punctures in the
jacket and protect the conductors from moisture.

1. Remote Control:

a. The remote control cable shall be multi conductor with stranded
(solid is permissible) conductors. The cable shall be able to
handle the power and voltage necessary to control specified
system i,
listed and pass the FR 1 vertical flame test, at a minimum. Each
conductor shall be color coded. Combined multi conductor and
coaxial cables are acceptable for this installation, as long as
all system performance standards are met.

b. Technical Characteristics:

As in reels
Length minimum required, 1K (3,000 ft.)
Connectox As
Yéquired system =29
Size 18 minimum, Outside
AWG, )
20 Inside
AWG, minimum
Color standard
codina Reanired. FTA indistrs
Bend »od4a, 10X _the ~-ona teida diameter
As
ITmnedance reanired
Shield
coverage > required VY Y™ specification
Attenuation
mHz dB 305 M (1,000ft.),
Freaiiencv in ner mAaximiim
0.7 5.2
1.0 6.5
4. 14.0
8. 19.0
16.0 26.0
20.0 29.0
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25.0 33.0
31.0 36.0
50.0 52.0

The cable

The cable shall be multi-conductor,

voltage used over the distance required.

Six service at a minimum.

Technical Characteristics:

unshielded cable with stranded
shall be able to handle the power and
It shall meet Category

Wire size

22 AWG, minimum

Working shield

350 v

Bend radius

10X the cable outside diameter

Impedance 100 Ohms + 15%, BAL
Bandwidth 100 mHz, minimum

DC RESISTANCE

10.0 Ohms/100M, maximum

Shield coverage

Overall Outside (1f OEM 100%
specified)

Individual Pairs (if OEM 100%
specified)

Attenuation

Frequency in mHz

dB per 305 M (1,000ft.), maximum

0.7 5.2
1.0 6.5
4.0 14.0
8.0 19.0
16.0 26.0
20.0 29.0
25.0 33.0
31.0 36.0
62. 0 52.0
100.0 68.0

3. Fiber Optic:

a.

1)

Multimode Fiber:

The general purpose multimode fiber optic cable shall be a

dual window type installed in conduit for all system
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locations. A load-bearing support braid shall surround the

inner tube for strength during cable installation.

2) Technical Characteristics:

10-06M

Bend radius 6.0", minimum

Outer jacket, As required
FIBER DIAMETER 62 .5 MICRONS
Cladding 125 microns
Attenuation
850 nM 4.0 dB per kM, maximum
1,300 nM 2.0 dB per kM, maximum
Bandwidth
850 nM 160 mHz, minimum
1,300 nM 500 mHz, minimum
Connectors Stainless steel

b. Single mode Fiber:

1) The general purpose single mode fiber optic cable shall be a

dual window type installed in conduit for all system

locations. A load-bearing support braid shall surround the

inner tube for strength during cable installation.

2) Technical Characteristics:

Bend radius

100 mm (4 in.) minimum

Outer jacket

pPVC

Fiber diameter

8.7 microns

Cladding

125 microns

Attenuation at 850 nM

1.0 dBm per km

Connectors

Stainless Steel
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5. AC Power Cable: AC power cable(s) shall be 3-conductor, no. 12 AWG
minimum, and rated for 13A-125V and 1,625W. Master AC power,

installation specification and requirements, are given in the NEC

and herein.

C. Outlet Connection Cables:
1. Data:

a. The Contractor shall provide a connection cable for each TCO data
jack in the system with 10% spares. The data connection cable
shall connect a data instrument to the TCO data jack. The

Contractor shall not provide data terminal (s)/equipment.

b. Technical Characteristics:

Length 1.8M (6 ft.), minimum

Cable Data grade Category Six
Connector RJ-45 male on each end

Color coding Required, data industry standard
Size 24 AWG, minimum

D. System Connectors:

1. Modular (RJ-45/11 and RJ-45) : The connectors shall be commercial
types for voice and high speed data transmission applications. he

connector shall be compatible with telephone instruments, computer

terminals, and other type devices requiring linking through the
modular telecommunications outlet to the System. The connector shall

be compatible with UTP and STP cables.
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a. Technical Characteristics:

Type Number of Pins

RJ-11/45 Compatible with RJ45

RJ-45 Eight

Dielectric Surge

Voltage 1,000V RMS, 60 Hz @ one minute,
minimum

Current 2.2A RMS @ 30 Minutes or 7.0A RMS @
5.0 seconds

Leakage 100 A, maximum

Connectability

Tnitial contact 20 mili-Ohms, maximum

resistance

Insulation displacement 10 mili-Ohms, maximum

Interface Must interface with modular jacks from

a variety of OEMs. RJ-11/45 plugs
shall provide connection when used in
RJ-45 jacks.

Durability 200 insertions/withdrawals, minimum

F. Terminators:
F. Distribution Frames:

1. A new stand-alone (i.e., self supporting, free standing) MDF
shall be provided to interconnect the EPBX and computer
room. The MDF shall be modular and equipped with modular
terminating mini blocks (i.e. Ericsson, 3M, etc.), and patch
panels that are as small as possible and provide all the

requirements of this specifications as described herein.

2. All cable distribution closets and MDFs shall be wired in
accordance with industry standards and shall employ "latest
state-of-the-art" modular cross-connect devices. The
MDF/telephone closet riser cable shall be sized to satisfy all
voice requirements plus not less than 50% spare (growth)

capacity in each telephone closet which includes a fiber optic
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backbone. The MDF/telephone closet riser cable shall be sized
to satisfy all voice and data requirements plus not less than
50% spare (growth) capacity in each telephone closet which does

not include a fiber optic backbone.

3. The MDF and all intermediate distribution frames shall

be connected to the EPBX system ground.

4., Technical Characteristics:

IDC type unit As described in Part 2
Contact wires 50 micron of Gold over Nickel
Contact pressure 100 Grams, MIN

ANSI/EIA/TIA-568-B modular patch

Data
panel

Fiber optic Patch panel as described in Part

2.3 TELECOMMUNCATIONS CLOSET REQUIREMENTS

Refer to VA Handbook H-088C3, Telephone System Requirements, for
specific TC guidelines for size, power input, security, and
backboard mounting requirements. It is the Contractors
responsibility to ensure TC compliance with the System

Requirements.

2.4 ENVIRONMENTAL REQUIREMENTS
Technical submittals shall identify the environmental
specifications for housing the system. These
environmental specifications shall identify the
requirements for initial and expanded system

configurations for:

Floor loading for batteries and cabinets.

Minimum floor space and ceiling heights.

Minimum size of doors for equipment passage.

o Q w ¥

Power requirements: The bidders shall provide the specific
voltage, amperage, phases, and quantities of circuits

required.

E. Air conditioning, heating, and humidity requirements. The
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bidder shall identify the ambient temperature and relative
humidity operating ranges required preventing equipment

damage.

F. Air conditioning requirements (expressed in BTU per hour,
based on adequate dissipation of generated heat to maintain

required room and equipment standards).

G. Proposed floor plan based on the expanded system
configuration of the bidder's proposed EPBX for this
Facility.

H. Conduit size requirement (between equipment room and

console room) .

2.5 INSTALLATION KIT

The kit shall be provided that, at a minimum, includes all
connectors

and terminals, labeling systems, audio spade lugs, barrier
strips, punch blocks or wire wrap terminals, heat shrink
tubing, cable ties, solder, hangers, clamps, bolts, conduit,
cable duct, and/or cable tray, etc., required to accomplish a
neat and secure installation. All wires shall terminate in a

spade lug and barrier strip, wire wrap terminal or

punch block. Unfinished or unlabeled wire connections
shall not be allowed. Turn over to the RE all unused

and partially opened

installation kit boxes, coaxial, fiberoptic, and twisted
pair cable reels, conduit, cable tray, and/or cable duct
bundles, wire rolls, physical installation hardware. The

following are the minimum required installation sub-kits:

A. System Grounding:
1. The grounding kit shall include all cable and installation

hardware required.

2. This includes, but is not limited to:
a. Coaxial Cable Shields.

b. Control Cable Shields.
c. Data Cable Shields.
d. Equipment Racks.

e. Equipment Cabinets.
f. Conduits.

g. Duct.
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h. Cable Trays.
i. Power Panels.

Connector Panels.

k. Grounding Blocks.

B. Coaxial Cable: The coaxial cable kit shall include all
coaxial connectors, cable tying straps, heat shrink
tabbing, hangers, clamps, etc., required to accomplish a

neat and secure installation.

C. Wire and Cable: The wire and cable kit shall include all
connectors and terminals, audio spade lugs, barrier straps,
punch blocks, wire wrap strips, heat shrink tubing, tie
wraps, solder, hangers, clamps, labels etc., required to

accomplish a neat and orderly installation.

D. Conduit, Cable Duct, and Cable Tray: The kit shall include
all conduit, duct, trays, junction boxes, back boxes, cover
plates, feed through nipples, hangers, clamps, other
hardware required to accomplish a neat and secure conduit,
cable duct, and/or cable tray installation in accordance

with the NEC and this document.

E. Equipment Interface: The equipment kit shall include any
item or quantity of equipment, cable, mounting hardware and
materials needed to interface the systems with the
identified sub-system(s) according to the OEM requirements

and this document.

F. Labels: The labeling kit shall include any item or quantity
of labels, tools, stencils, and materials needed to
completely and correctly label each subsystem according to
the OEM requirements, as-installed drawings, and this

document.

G. Documentation: The documentation kit shall include any
item or quantity of items, computer discs, as installed
drawings, equipment, maintenance, and operation manuals,
and OEM materials needed to completely and correctly
provide the system documentation as required by this
document and explained herein.

PART 3 - EXECUTION
3.1 INSTALLATION

A. Product Delivery, Storage and Handling:

1. Delivery: Deliver materials to the job site in OEM's
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original unopened containers, clearly labeled with the
OEM's name and equipment catalog numbers, model and
serial identification numbers. The RE may inventory the

cable, patch panels, and related equipment.

2. Storage and Handling: Store and protect equipment in a
manner, which will preclude damage as directed by the
RE.

B. System Installation:

1. After the contract’s been awarded, and within the time
period specified in the contract, the Contractor shall
deliver the total system in a manner that fully complies
with the requirements of this specification. The
Contractor shall make no substitutions or changes in the

System without written approval from the RE and PM.
The Contractor shall install all equipment and systems in a
manner that complies with accepted industry standards of good
practice, OEM instructions, the requirements of this
specification, and in a manner which does not constitute a
safety hazard. The Contractor shall insure that all
installation personnel understands and complies with all the

requirements of this specification.

The Contractor shall install suitable filters, traps, directional
couplers, splitters, TC’ s, and pads for minimizing interference
and for balancing the System. Items used for balancing and
minimizing interference shall be able to pass telephone and data
// , and lightwave // // , and analog // signals in the
frequency bands selected, in the direction specified, with low
loss, and high isolation, and with minimal delay of specified
frequencies and signals. The Contractor shall provide all
equipment necessary to meet the requirements of Paragraph 2.1.C

and the System performance standards.

All passive equipment shall be connected according to the OEM's
specifications to insure future correct termination,
isolation, impedance match, and signal level balance at each

telephone/data outlet.

Where TCOs are installed adjacent to each other, install one

outlet for each instrument.

All lines shall be terminated in a suitable manner to

facilitate future expansion of the System.
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7. All vertical and horizontal copper and fiber optic cables shall

be terminated so any future changes only requires modifications

of the EPBX or signal closet equipment only.

8. Equipment installed outdoors shall be weatherproof or installed

in weatherproof enclosures with hinged doors and locks with two

keys.

9. Equipment installed indoors shall be installed in metal

cabinets with hinged doors and locks with two keys.

C. Conduit and Signal Ducts:
1. Conduit:

a.

The Contractor shall employ the latest installation practices
and materials. The Contractor shall provide conduit,
junction boxes, connectors, sleeves, weatherheads, pitch
pockets, and associated sealing materials not specifically
identified in this document as GFE. Conduit penetrations of
walls, ceilings, floors,

interstitial space, fire barriers, etc., shall be sleeved
and

sealed. The minimum conduit size shall be 19 mm (3/4 in.).
All cables shall be installed in separate conduit and/or
signal ducts (exception from the separate conduit

requirement to allow telephone cables to be installed in
partitioned cable tray with data cables may be granted in
writing by the RE if requested.) Conduits shall be provided
in accordance with Section 27 05 33, RACEWAYS AND BOXES FOR
COMMUNICATIONS SYSTEMS, and NEC Articles 517 for Critical

Care and 800 for Communications systems, at a minimum.

When metal, plastic covered, etc., flexible cable
protective armor or systems are specifically authorized to
be provided for use in the System, their installation
guidelines and standards shall be as specified herein,
Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNICATIONS
SYSTEMS, and the NEC.

When ”“innerduct” flexible cable protective systems
is specifically authorized to be provided for use in the
System, it’ s installation guidelines and standards
shall be as the specified herein, Section 27 05 33,
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RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS, and the
NEC.

e. Conduit (including GFE) fill shall not exceed 40%. Each
conduit end shall be equipped with a protective insulator
or sleeve to cover the conduit end, connection nut or
clamp, to protect the wire or cable during installation and
remaining in the conduit. Electrical power conduit shall
be installed in accordance with the NEC. AC power conduit

shall be run separate from signal conduit.

f. When metal, plastic covered, etc., flexible cable
protective armor or systems are specifically authorized to
be provided for use in the System, their installation
guidelines and standards shall be as specified herein,
Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNICATIONS
SYSTEMS, and the NEC.

g. Ensure that Critical Care Nurse Call, and PA
//, and Radio Paging // Systems (as identified by NEC
Section 517) are completely separated and protected from

all other systems.

2. Signal Duct, Cable Duct, or Cable Tray:
a. The Contractor shall use existing signal duct, cable duct,

and/or cable tray, when identified and approved by the RE.

b. Approved signal and/or cable duct shall be a minimum size
of 100 mm x 100 mm (4 in. X 4 in.) inside diameter with
removable tops or sides, as appropriate. Protective
sleeves, guides or barriers are required on all sharp
corners, openings, anchors, bolts or screw ends, junction,

interface and connection points.

c. Approved cable tray shall be fully covered, mechanically
and physically partitioned for multiple electronic circuit
use, and be UL certified and labeled for use with
telecommunication circuits and/or systems. The RE shall

approve width and height dimensions.

D. Distribution System Signal Wires and Cables:
1. Wires and cables shall be provided in the same manner and use

like construction practices as Fire Protective and other

27 15 00 - 44



10-06M

Emergency Systems that are identified and outlined in NFPA
101, Life Safety Code, Chapters 7, 12, and/or 13, NFPA 70,
National Electrical Code, Chapter 7, Special Conditions. The
wires and cables shall be able to withstand adverse
environmental conditions in their respective location without
deterioration. Wires and cables shall enter each equipment
enclosure, console, cabinet or rack in such a manner that all
doors or access panels can be opened and closed without
removal or disruption of the cables.
a. Each wire and cable shall terminate on an item of equipment
by

direct connection. Spare or unused wire and cable shall be

provided with appropriate connectors (female types) that

are installed in appropriate punch blocks, barrier strips,

patch, or bulkhead connector panels.

Fiber optic cables that are spare, unused or dark shall
be provided with Industry Standard “ST” type female
connectors installed in appropriate break out, patch, or
bulkhead connector panels provided in enclosure(s) and shall

be protected from the environment.

All cable junctions and taps shall be accessible. Provide
an 8”7 X 8” X 4”7 (minimum) junction box attached to the
cable duct or raceway for installation of distribution
system passive equipment. Ensure all equipment and tap

junctions are accessible.

2. Routing and Interconnection:

a.

Wires or cables between consoles, cabinets, racks and
other equipment shall be in an approved conduit, signal
duct, cable duct, or cable tray that is secured to

building structure.

Wires and cables shall be insulated to prevent contact
with signal or current carrying conductors. Wires or
cables used in assembling consoles, panels, equipment
cabinets and racks shall be formed into harnesses that are
bundled and tied. Harnessed wires or cables shall be combed
straight, formed and dressed in either a vertical or
horizontal relationship to equipment, controls,

components or terminations.

Harnesses with intertwined members are not acceptable. Each
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wire or cable that breaks out from a harness for connection
or termination shall have been tied off at that harness or
bundle point, and be provided with a neatly formed service

loop.

d. Wires and cables shall be grouped according to service (i.e.:
AC, grounds, signal, DC, control, etc.). DC, control and
signal cables may be included with any group. Wires and
cables shall be neatly formed and shall not change position
in the group throughout the conduit run. Wires and cables
in approved signal duct, conduit, cable ducts, or cable
trays shall be neatly formed, bundled, tied off in 600 mm
to 900 mm (24 in. to 36 in.) lengths and shall not change
position in the group throughout the run. Concealed splices

are not allowed.

Separate, organize, bundle, and route wires or cables to restrict
EMI, channel crosstalk, or feedback oscillation inside any
enclosure. Looking at any enclosure from the rear (wall mounted
enclosures, junction, pull or interface boxes from the front),
locate AC power, DC and speaker wires or cables on the left;
coaxial, control, microphone and line level audio and data wires
or cables, on the right. This installation shall be accomplished
with ties and/or fasteners that will not damage or distort the
wires or cables. Limit spacing between tied off points to a

maximum of 150 mm (6 inches).

Do not pull wire or cable through any box, fitting or enclosure
where change of cable tray or signal or cable duct alignment or
direction occurs. Ensure the proper bend radius is maintained for

each wire or cable as specified by its OEM.

Employ temporary guides, sheaves, rollers, and other necessary
items to protect the wire or cable from excess tension or damage
from bending during installation. Abrasion to wire or cable
jackets is not acceptable and will not be allowed. Replace all
cables whose jacket has been abraded. The discovery of any
abraded and/or damaged cables during the proof of performance

test shall be grounds for declaring the entire system

unacceptable and the termination of the proof of performance
test. Completely cover edges of wire or cable passing through

holes in chassis, cabinets or racks, enclosures, pull or junction
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boxes, conduit, etc., with plastic or nylon grommetting.

h. Cable runs shall be splice free between conduit junction and

interface boxes and equipment locations.

i. Cables shall be installed and fastened without causing sharp
bends or rubbing of the cables against sharp edges. Cables shall

be fastened with hardware that will not damage or distort them.

j. Cables shall be labeled with permanent markers at the terminals
of the electronic and passive equipment and at each junction
point in the System. The lettering on the cables shall correspond

with the lettering on the record diagrams.

k. Completely test all of the cables after installation and replace
any defective cables.

1. Twisted Pair Data Cabling testing should conform to ANSI/TIA-
568A

2. Fiber Optic Cable testing should conform to EIA-TIA Fiber
Optic Standards

1. Wires or cables that are installed outside of buildings shall be
in conduit, secured to solid building structures. If specifically
approved, on a case by case basis, to be run outside of conduit,
the wires or cables shall be installed, as described herein. The
bundled wires or cables must: Be tied at not less than 460 mm (18
in.) intervals to a solid building structure; have ultra violet
protection and be totally waterproof (including all connections).
The laying of wires or cables directly on roof tops, ladders,
drooping down walls, walkways, floors, etc. is not allowed and

will not be approved.

m. Wires or cables installed outside of conduit, cable trays,

wireways, cable duct, etc.

1) Only when specifically authorized as described herein, will
wires or cables be identified and approved to be installed
outside of conduit. The wire or cable runs shall be UL rated

plenum and OEM certified for use in air plenums.

2) Wires and cables shall be hidden, protected, fastened and tied
at 600 mm (24 in.) intervals, maximum, as described herein to

building structure.

3) Closer wire or cable fastening intervals may be required to
prevents sagging, maintain clearance above suspended ceilings,
remove unsightly wiring and cabling from view and discourage
tampering and vandalism. Wire or cable runs, not provided in
conduit, that penetrate outside building walls, supporting

walls, and two hour fire barriers shall be sleeved and sealed

27 15 00 - 47



10-06M

with an approved fire retardant sealant.

4) Wire or cable runs to system components installed in walls
(i.e.: volume attenuators, circuit controllers, signal, or
data outlets, etc.) may, when specifically authorized by the
RE, be fished through hollow spaces in walls and shall be
certified for use in air plenum areas.

n. Wires or cables installed in underground conduit, duct, etc.

1) Wires or cables installed in underground installations shall
be waterproofed by the inclusion of a water protective barrier

(i.e. gel, magma, etc.) or flooding compound between the
outside jacket and first shield. Each underground connection
shall be accessible in a manhole, recessed ground level
junction box, above ground pedestal, etc., and shall be
provided with appropriate waterproof connectors to match the

cable being installed. Once the System has been tested and
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found to meet the System performance standards and accepted by
VA, the Contractor shall provide waterproof shrink tubing or
approved mastic to fully encompass each wire or cable

connection and overlay at least 150 mm (6 inches) above each

wire or cable jacket trim point.

2) It is not acceptable to connect waterproofed cable directly to
an inside CCS punch block or directly to an equipment
connection port. When an under ground cable enters a building,
it shall be routed directly to the closest TC that has been
designated as the building’s IMTC. The Contractor shall
provide a “transition” splice in this TC where the “water
proofed” cable enters on one side and “dry” cable exits on the
other side. The “transition” splice shall be fully waterproof
and be capable of reentry for system servicing. Additionally,
the transition splice shall not allow the waterproofing
compound to migrate from the water proof cable to the dry

cable.

3) Warning tape shall be continuously placed 300 mm (12 inches)
above buried conduit, cable, etc.

E. Outlet Boxes, Back Boxes, and Faceplates:

1.

Outlet Boxes: Signal, power, interface, connection, distribution,
and junction boxes shall be provided as required by the system

design, on-site inspection, and review of the contract drawings.

Back Boxes: Back boxes shall be provided as directed by the OEM as
required by the approved system design, on-site inspection, and

review of the contract drawings.

Face Plates (or Cover Plates): Faceplates shall be of a standard
type, stainless steel, anodized aluminum or UL approved cycolac
plastic construction and provided by the Contractor for each
identified system outlet location. Connectors and jacks appearing on

the faceplate shall be clearly and permanently marked.

F. Connectors: Circuits, transmission lines, and signal extensions shall

have continuity, correct connection and polarity. A uniform polarity

shall be maintained between all points in the system.

1.

Wires:

a. Wire ends shall be neatly formed and where insulation has been
cut, heat shrink tubing shall be employed to secure the

insulation on each wire. Tape of any type is not acceptable.
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b. Audio spade lugs shall be installed on each wire (including spare or
unused) end and connect to screw terminals of appropriate size

barrier strips. AC barrier strips shall be provided with a
protective cover to prevent accidental contact with wires carrying

live AC current. Punch blocks are approved for signal,

not AC wires. Wire Nut or "Scotch Lock" connectors are not

acceptable for signal wire installation.

Cables: Each connector shall be designed for the specific size cable
being used and installed with the OEM's approved installation tool.
Typical system cable connectors include; but, are not limited to:

Audio spade lug, punch block, wirewrap, etc.

. AC Power: AC power wiring shall be run separately from signal cable.

G. Grounding:

1.

General: The Contractor shall ground all Contractor Installed Equipment
and identified Government Furnished Equipment to eliminate all shock
hazards and to minimize, to the maximum extent possible, all ground
loops, common mode returns, noise pickup, crosstalk, etc. The total

ground resistance shall be 0.1 Ohm or less.

a. The Contractor shall install lightning arrestors and grounding in

accordance with the NFPA and this specification.

b. Gas protection devices shall be provided on all circuits and cable

pairs serving building distribution frames located in

buildings other than the building in which the // //

is located or in any area served by an unprotected distribution

system (manhole, aerial, etc.) . The Contractor shall install the gas

protection devices at the nearest point of entrance in

buildings ———where protection is required and on the same circuits
on the MDF in the telephone switch room.

c. Under no conditions shall the AC neutral, either in a power panel or
in a receptacle outlet, be used for system control, subcarrier or

audio reference ground.

d. The use of conduit, signal duct or cable trays as system or
electrical ground is not acceptable and will not be permitted.
These items may be used only for the dissipation of internally
generated static charges (not to be confused with externally
generated lightning) that may applied or generated outside the
mechanical and/or physical confines of the System to earth ground.

The discovery of improper system grounding shall be grounds to
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declare the System unacceptable and the termination of all system

acceptance testing.

2. Cabinet Buss: A common ground buss of at least #10 AWG solid copper wire

shall extend throughout each equipment cabinet and be connected to the

system ground. Provide a separate isolated ground connection from each

equipment cabinet ground buss to the system ground. Do not tie equipment

ground busses together.

3. Equipment: Equipment shall be bonded to the cabinet bus with copper braid

equivalent to at least #12 AWG. Self grounding equipment enclosures,

racks or cabinets, that provide OEM certified functional ground

connections through physical contact with installed equipment, are

acceptable alternates.

H. Labeling: Provide labeling in accordance with ANSI/EIA/TIA-606-A. All

lettering

for data circuits shall be stenciled using laser printers.

Handwritten labels are not acceptable.

1.

3.2 TESTS

Cable and Wires (Hereinafter referred to as “Cable”): Cables shall
be labeled at both ends in accordance with ANSI/EIA/TIA-606-A.
Labels shall be permanent in contrasting colors. Cables shall be

identified according to the System “Record Wiring Diagrams”.

Equipment: System equipment shall be permanently labeled with
contrasting plastic laminate or bakelite material. System equipment
shall be labeled on the face of the unit corresponding to its

source.

Conduit, Cable Duct, and/or Cable Tray: The Contractor shall label
all conduit, duct and tray, including utilized GFE, with permanent
marking devices or spray painted stenciling a minimum of 3 meters
(10 ft.) identifying it as the System. In addition, each enclosure

shall be labeled according to this standard.

Termination Hardware: The Contractor shall label workstation outlets
and patch panel connections using color coded labels with
identifiers in accordance with ANSI/EIA/TIA-606-A and the “Record

Wiring Diagrams”.

SPEC WRITER NOTE: If this document is
being used in conjunction with
specification Section 27 31 00, VOICE
COMMUNICATIONS SWITCHING AND ROUTING
EQUIPMENT or Section 27 31 31, VOICE
COMMUNICATIONS SWITCHING AND ROUTING
EQUIPMENT - EXTENSION, the following
testing guidelines are in addition to the
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requirements outlined in those documents.
If this document is being used as a
“Stand Alone” cable plant installation,
the following testing guidelines shall be
the standard of measure for the
respective system.

A. Interim Inspection:
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This inspection shall verify that the equipment provided adheres to the
installation requirements of this document. The interim inspection will
be conducted by a factory-certified representative and witnessed by a
Government Representative. Each item of installed equipment shall be

checked to insure appropriate UL certification markings. This inspection
shall verify cabling terminations in telecommunications rooms and at
workstations adhere to color code for T568A pin assignments and cabling
connections are in compliance with ANSI/EIA/TIA standards. Visually confirm
Category 6 marking of outlets, faceplates, outlet/connectors

and patch cords.

Perform fiber optical field inspection tests wvia attenuation

measurements on factory reels and provide results along with

manufacturer certification for factory reel tests. Remove failed cable

reels from project site upon attenuation test failure.
SPEC WRITER NOTE: Two methods for measuring the
installed single mode fiber optic cable plant

are described in ANSI/EIA/TIA-526-7. Method A
uses optical power measurement egquipment.

Method B uses an optical time domain
reflector
(OTDR) . Method B is not recommended for

installations containing branching
devices and/or isolators. ANSI/EIA/TIA526 14
does not recommend using a OTDR fortesting
multimode fiber optic cables.
Building Industry Consulting Service
International (BICSI) recommends using
Method A for all testing and implementing
Method B testing to isolate optical
disparities in fiber links that fail
Method A testing. Consult with TSSO-005N2
regarding recommended testing procedures.

The Contractor shall notify the RE, in writing, of the estimated date
the Contractor expects to be ready for the interim inspection, at least

20 working days before the requested inspection date.

Results of the interim inspection shall be provided to the RE and PM. If
major or multiple deficiencies are discovered, a second interim
inspection may be required before permitting the Contractor to continue

with the system installation.

The RE and/or the PM shall determine if an additional inspection is

required, or if the Contractor will be allowed to proceed with the
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installation. In either case, re-inspection of the deficiencies noted
during the interim inspection(s), will be part of the proof of performance
test. The interim inspection shall not affect the Systems’ completion
date. The Contracting Officer shall ensure all test documents will

become a part of the Systems record documentation.

B. Acceptance Test: After the System has been pretested and the Contractor
has submitted the pretest results and certification to the RE, then the

Contractor shall schedule an acceptance test date and give the RE 30
days written notice prior to the date the acceptance test is expected
to begin. The System shall be tested in the presence of a Government
Representative and an OEM certified representative. The System shall be
tested utilizing the approved test equipment to certify proof of
performance and Life Safety compliance. The test shall verify that the
total System meets the requirements of this specification. The
notification of the acceptance test shall include the expected length

(in time) of the test.
C. Verification Tests:

1. Test the UTP backbone copper cabling for DC loop resistance, shorts,
opens, intermittent faults, and polarity between conductors, and
between conductors and shield, if cable has an overall shield.
Test the operation of shorting bars in connection blocks. Test

cables after termination and prior to cross-connection.

2. Multimode Fiber Optic Cable: Perform end-to-end attenuation tests in
accordance with ANSI/EIA/TIA-568-B.3 and ANSI/EIA/TIA-526-14A using
// Method A, Optical Power Meter and Light Source // //and/or // //

Method B, OTDR //. . Perform verification acceptance test.

3. Single mode Fiber Optic Cable: Perform end-to-end attenuation tests
in accordance with ANSI/EIA/TIA-568-B.3 and ANSI/EIA/TIA-526-7 using
//Method A, Optical Power Meter and Light Source // // and/or // //

Method B, OTDR //. Perform verification acceptance test.

D. Performance Testing:

1. Perform Category 6 // 5 // // 5e // tests in accordance with

ANSI/EIA/TIA-568-B.1 and ANSI/EIA/TIA-568-B.2. Test shall include
the following: wire map, length, insertion loss, return loss, NEXT,

PSNEXT, ELFEXT, PSELFEXT, propagation delay and delay skew.

2. Fiber Optic Links: Perform end-to-end fiber optic cable link tests
in accordance with ANSI/EIA/TIA-568-B.3.
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Total System Acceptance Test: The Contractor shall perform verification
tests for // UTP // // STP // copper cabling system(s) // and the //
multimode // // and // // single mode // fiber optic cabling system(s)
after the complete telecommunication distribution system and

workstation outlet are installed.

SPEC WRITER NOTE: Voice tests require
dial tone service from the Local Exchange
Company (LEC) before the voice testing
can be completed. Data tests require the
installation of network devices by the
IRM to complete data testing.

2. Data Testing: Connect to the network interface device at the
demarcation point. Log onto the network to ensure proper connection

to the network is achieved.

3.3 TRAINING

A.

Furnish the services of a factory-trained engineer or technician for a
total of two four hour classes to instruct designated Facility IRM
personnel. Instruction shall include cross connection, corrective, and

preventive maintenance of the System and equipment.

Before the System can be accepted by the VA, this training must be
accomplished. Training will be scheduled at the convenience of the

Facilities Contracting Officer and Chief of Engineering Service.

3.4 GUARANTEE PERIOD OF SERVICE

A.

Contractor’s Responsibilities:

1. The Contractor shall guarantee that all installed material and
equipment will be free from defects, workmanship, and will remain so
for a period of one year from date of final acceptance of the System
by the VA. The Contractor shall provide OEM’s equipment warranty
documents, to the RE (or Facility Contracting Officer if the
Facility has taken procession of the building(s)), that certifies
each item of equipment installed conforms to OEM published

specifications.

2. The Contractor's maintenance personnel shall have the ability to
contact the Contractor and OEM for emergency maintenance and
logistic assistance, remote diagnostic testing, and assistance in
resolving technical problems at any time. The Contractor and OEM
shall provide this contact capability at no additional cost to the
VA.
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All Contractor installation, maintenance, and supervisor personnel
shall be fully gqualified by the OEM and must provide two (2) copies
of current and gqualified OEM training certificates and OEM

certification upon request.

Additionally, the Contractor shall accomplish the following minimum

requirements during the one year guarantee period:

a. Response Time:

1) The RE (or facility Contracting Officer if the facility has taken
possession of the building[s]) are the Contractor’s reporting and
contact officials for the System trouble calls, during the guarantee
period.

2) A standard workweek is considered 8:00 A.M. to 5:00 P.M., Monday

th

rough Friday exclusive of Federal Holidays.

3) The Contractor shall respond and correct on-site trouble calls,

du

a)

b)

ring the standard work week to:

A routine trouble call within one working days of its report. A
routine trouble is considered a trouble which causes a system

outlet, station, or patch cord to be inoperable.

An emergency trouble call within 6 hours of its report. An emergency
trouble is considered a trouble which causes a subsystem or
distribution point to be inoperable at anytime. Additionally, the
loss of a minimum of 50 station or system lines shall be deemed as

this type of a trouble call.

4) The Contractor shall respond on-site to a catastrophic trouble call

within 4 hours of its report. A catastrophic trouble call is considered

total system failure.

a)

If a system failure cannot be corrected within four hours (exclusive
of the standard work time limits), the Contractor shall be
responsible for providing alternate system CSS or TCO equipment,
or cables. The alternate equipment and/or cables shall be
operational within four hours after the four hour trouble shooting

time.

Routine or emergency trouble calls in critical emergency health
care facilities (i.e., cardiac arrest, intensive care units,
etc.) shall also be deemed as a catastrophic trouble call if so

determined by the RE or Facility Director. The RE or Facility
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Contracting Officer shall notify the Contractor of this type of

trouble call at the direction of the Facilities Director.
b. Required on-site wvisits during the one year guarantee period
1) The Contractor shall visit, on-site, for a minimum of eight hours,
once every 12 weeks, during the guarantee period, to perform system
preventive maintenance, equipment cleaning, and operational adjustments

to maintain the System according the descriptions identified in this

SPEC.

a) The Contractor shall arrange all Facility visits with the RE or
Facility Contracting Officer prior to performing the required

maintenance visits.

b) The Contractor in accordance with the OEM’s recommended practice
and service intervals shall perform preventive maintenance during
a non-busy time agreed to by the RE or Facility Contracting Officer

and the Contractor.

c) The preventive maintenance schedule, functions and reports shall be
provided to and approved by the RE or Facility Contracting
Officer.

2) The Contractor shall provide the RE or Facility Contracting Officer a
type written report itemizing each deficiency found and the corrective
action performed during each required visit or official reported
trouble call. The Contractor shall provide the RE with sample copies
of these reports for review and approval at the beginning of the Total
System Acceptance Test. The following reports are the minimum

required:

a) Monthly Report: The Contractor shall provide a monthly summary
all equipment and sub-systems serviced during this guarantee period
to RE or Facilities Contracting Officer by the fifth working day
after the end of each month. The report shall clearly and
concisely describe the services rendered, parts replaced and repairs
performed. The report shall prescribe anticipated future needs of

the equipment and Systems for preventive and predictive maintenance

b) Contractor Log: The Contractor shall maintain a separate log entry
for each item of equipment and each sub-system of the System. The

log shall list dates and times of all scheduled, routine, and
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emergency calls. Each emergency call shall be described with
details of the nature and causes of emergency steps taken to
rectify the situation and specific recommendations to avoid such

conditions in the future.

3) The RE or Facility Contracting Officer shall provide the Facility

Engineering Officer, two (2) copies of actual reports for evaluation.

a) The RE or Facility Contracting Officer shall ensure copies of
these reports are entered into the System’s official

acquisition documents.

b) The Facilities Chief Engineer shall ensure copies of these
reports are entered into the System’s official technical as-

installed documents.

Work Not Included: Maintenance and repair service shall not include the
performance of any work due to improper use, accidents, other vendor,
contractor, owner tampering or negligence, for which the Contractor is not
directly responsible and does not control. The Contractor shall
immediately notify the RE or Facility Contracting Officer in writing
upon the discovery of these incidents. The RE or Facility Contracting
Officer will investigate all reported incidents and render findings

concerning any Contractor’s responsibility.

---END- - -
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SECTI ON 28 05 11
REQUI REMENTS FOR ELECTRONI C SAFETY AND SECURI TY | NSTALLATI ONS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

This Section, Requirenments for Electronic Safety and Security
Installations, applies to all sections of Division 28.

Furni sh and install electronic safety and security cabling, systens,
equi pment and accessories in accordance with the specifications and
drawi ngs. Capacities and ratings of, cable and other itens and
arrangenents for the specified itens are shown on draw ngs.

1.2 M N MUM REQUI REMENTS

A

Ref erences to industry and trade associ ati on standards and codes are
m nimuminstallation requirenent standards.

Drawi ngs and ot her specification sections shall govern in those

i nstances where requirenents are greater than those specified in the
above standards.

1.3 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)

A

Manuf acturers Qualifications: The manufacturer shall regularly and
presently produce, as one of the manufacturer's principal products, the
equi pment and material specified for this project, and shall have
manufactured the itemfor at |east three years.

Product Qualification:

1. Manufacturer's product shall have been in satisfactory operation, on
three installations of simlar size and type as this project, for
approxi mately three years.

2. The Governnent reserves the right to require the Contractor to submt
alist of installations where the products have been in operation
bef ore approval .

Service Qualifications: There shall be a pernmanent service organi zation
mai nt ai ned or trained by the manufacturer which will render satisfactory
service to this installation within four hours of receipt of
notification that service is needed. Submt name and address of service
or gani zati ons.

1.4 MANUFACTURED PRODUCTS

A

Mat eri al s and equi pnent furnished shall be of current production by
manuf acturers regularly engaged in the nanufacture of such itens, for
whi ch repl acenent parts shall be avail abl e.

When nore than one unit of the sane class of equipnent is required, such
units shall be the product of a single nmanufacturer
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C. Equi pnent Assenblies and Conponents:

1. Conponents of an assenbled unit need not be products of the sane
manuf act urer.

2. Manufacturers of equi pnent assenblies, which include conponents nade
by others, shall assune conplete responsibility for the fina
assenbl ed unit.

3. Conmponents shall be conpatible with each other and with the tota
assenbly for the intended service.

4. Constituent parts which are simlar shall be the product of a single
manuf act urer.

D. Factory wiring shall be identified on the equi pment being furnished and
on all wiring diagrans.
E. When Factory Testing |Is Specified:

1. The Governnent shall have the option of witnessing factory tests. The
contractor shall notify the VA through the Resident Engi neer a
m ni mum of 15 working days prior to the manufacturers making the
factory tests.

2. Four copies of certified test reports containing all test data shal
be furnished to the Resident Engineer prior to final inspection and
not nmore than 90 days after conpletion of the tests.

3. Wien equipnent fails to neet factory test and re-inspection is
required, the contractor shall be liable for all additional expenses,
i ncl udi ng expenses of the Government.

1.5 EQUI PMENT REQUI REMENTS

Where variations fromthe contract requirenents are requested in

accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND

SAMPLES, the connecting work and rel ated conponents shall include, but

not be limted to additions or changes to branch circuits, circuit

protective devices, conduits, wire, feeders, controls, panels and
installation methods.
1.6 EQUI PMENT PROTECTI ON
A. Equi pnent and naterials shall be protected during shipnment and storage
agai nst physical damage, dirt, noisture, cold and rain

1. During installation, enclosures, equipnent, controls, controllers,
circuit protective devices, and other |like itens, shall be protected
agai nst entry of foreign matter; and be vacuum cl eaned bot h inside
and outside before testing and operating and repainting if required.

2. Dammged equi pnent shall be, as determ ned by the Resident Engineer,
placed in first class operating condition or be returned to the
source of supply for repair or replacenent.
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3. Painted surfaces shall be protected with factory installed renovable
heavy kraft paper, sheet vinyl or equal

4. Dammged paint on equi pmrent and materials shall be refinished with the
sane quality of paint and worknanship as used by the manufacturer so
repaired areas are not obvious.

1.7 WORK PERFORMANCE
A. Job site safety and worker safety is the responsibility of the

contractor.

For work on existing stations, arrange, phase and performwork to assure
el ectronic safety and security service for other buildings at all tines.
Refer to Article OPERATI ONS AND STORAGE AREAS under Section 01 00 00,
GENERAL REQUI REMENTS.

New work shall be installed and connected to existing work neatly and
careful ly. Disturbed or damaged work shall be replaced or repaired to
its prior conditions, as required by Section 01 00 00, GENERAL

REQUI REMENTS.

Coordi nate | ocation of equi pnent and conduit with other trades to

m nim ze interferences.

1.8 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS
A. Equi pnent | ocation shall be as close as practical to | ocations shown on

B

t he draw ngs.

I naccessi bl e Equi prrent :

1. Where the Governnent determ nes that the Contractor has installed
equi pnment not conveniently accessible for operation and mai nt enance,
t he equi pnent shall be renmoved and reinstalled as directed at no
additional cost to the Government.

2. "Conveniently accessible" is defined as being capabl e of being
reached without the use of |adders, or without clinbing or crawling
under or over obstacles such as, but not limted to, notors, punps,
belt guards, transformers, piping, ductwork, conduit and raceways.

1.9 EQUI PMENT | DENTI FI CATI ON

A

Install an identification sign which clearly indicates information
required for use and mai ntenance of equi pnent.

Nanepl ates shall be | am nated bl ack phenolic resin with a white core
with engraved lettering, a mnimmof 6 mm (1/4 inch) high. Secure
nanepl ates with screws. Nanepl ates that are furni shed by nmanufacturer as
a standard catalog item or where other nmethod of identification is
herei n specified, are exceptions.
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1.10 SUBM TTALS

A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.

B. The Governnent's approval shall be obtained for all equi pnent and
material before delivery to the job site. Delivery, storage or
installation of equi pment or material which has not had prior approva
will not be permitted at the job site.

C. Al submttals shall include adequate descriptive literature, catal og
cuts, shop drawi ngs and other data necessary for the Governnent to
ascertain that the proposed equi pnent and nmaterials conply with
specification requirenments. Catalog cuts submtted for approval shal
be legible and clearly identify equi pment being subnmitted.

D. Submittals for individual systens and equi prent assenblies which consist
of nore than one item or conponent shall be nmade for the system or
assenbly as a whole. Partial submttals will not be considered for
approval .

1. Mark the submittals, "SUBM TTED UNDER SECTI ON "

2. Submittals shall be nmarked to show specification reference including
t he section and paragraph nunbers.

3. Submit each section separately.

E. The submittals shall include the foll ow ng:

1. Information that confirns conpliance with contract requirenents.
I ncl ude the manufacturer's nane, nodel or catal og nunbers, catal og
i nfornmation, technical data sheets, shop draw ngs, pictures,
nanepl ate data and test reports as required.

2. Submittals are required for all equiprment anchors and supports.
Submittals shall include weights, dinensions, center of gravity,
standard connections, nmanufacturer's recomendati ons and behavi or
problens (e.g., vibration, thernmal expansion,) associated with
equi pnment or piping so that the proposed installation can be properly
revi ewed.

3. Elementary and interconnection wiring diagrans for comunication and
signal systens, control system and equi pnent assenblies. Al ternina
points and wiring shall be identified on wiring diagrans.

4. Parts list which shall include those replacenent parts recomrended by
t he equi pnent nmanufacturer, quantity of parts, current price and
avai lability of each part.

F. Manuals: Submit in accordance with Section 01 00 00, GENERAL

REQUI REMENTS.
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Mai nt enance and Operation Manual s: Submit as required for systens and

equi pment specified in the technical sections. Furnish four copies,

bound i n hardback binders, (manufacturer's standard bi nders) or an

approved equival ent. Furnish one conplete nmanual as specified in the

technical section but in no case |ater than prior to performance of

systenms or equi pnent test, and furnish the renmaining nanuals prior to

contract conpletion

Inscribe the following identification on the cover: the words

"MAI NTENANCE AND OPERATI ON MANUAL, " the nane and | ocation of the

system equi prent, building, name of Contractor, and contract nunber.

Include in the manual the nanes, addresses, and tel ephone nunbers of

each subcontractor installing the systemor equi pnent and the |oca

representatives for the system or equipnent.

Provide a "Table of Contents" and assenble the manual to conformto

the tabl e of contents, with tab sheets placed before instructions

covering the subject. The instructions shall be |egible and easily

read, with |arge sheets of draw ngs fol ded in.

The manual s shal | incl ude:

a. Internal and interconnecting wiring and control diagrans with data
to explain detail ed operation and control of the equi pnment.

b. A control sequence describing start-up, operation, and shutdown.
c. Description of the function of each principal item of equipnent.
d. Installation and maintenance instructions.

e. Safety precautions.

f. Diagrans and illustrations.

g. Testing nethods.

h. Performance data.

i. Pictorial "exploded" parts list with part nunbers. Enphasis shal
be placed on the use of special tools and instrunments. The |ist
shal | indicate sources of supply, recomrended spare parts, and
nane of servicing organi zation

j. Appendix; list qualified permanent servicing organi zations for
support of the equi pment, including addresses and certified
qual i fications.

Approvals will be based on conpl ete subm ssion of nanuals together with

shop draw ngs.
After approval and prior to installation, furnish the Resident Engineer

with one sanple of each of the follow ng:
1. A 300 mm (12 inch) length of each type and size of wire and cable

along with the tag fromthe coils of reels fromwhich the sanples
wer e taken.

28 05 11 - 5



04-11

2. Each type of conduit and pathway coupling, bushing and term nation
fitting.

3. Conduit hangers, clanps and supports.
Duct seal ing conpound.

In addition to the requirenent of SUBM TTALS, the VA reserves the right
to request the manufacturer to arrange for a VA representative to see
typical active systens in operation, when there has been no prior
experience with the nanufacturer or the type of equi pment being

subm tted.

1.11 SI NGULAR NUMBER

Where any device or part of equipnent is referred to in these
specifications in the singular nunber (e.g., "the switch"), this
reference shall be deened to apply to as many such devices as are
required to conplete the installation as shown on the draw ngs.

1.12 TRAI NI NG

A

Training shall be provided in accordance with Article, | NSTRUCTIONS, of
Section 01 00 00, GENERAL REQUI REMENTS.
Training shall be provided for the particul ar equi pnent or system as
required in each associated specification
A training schedul e shall be devel oped and subnmitted by the contractor
and approved by the Resident Engi neer at |east 30 days prior to the
pl anned trai ni ng.

---END- - -
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SECTI ON 28 05 13
CONDUCTORS AND CABLES FOR ELECTRONI C SAFETY AND SECURI TY

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installation, and connection of

t he conductors and cables for el ectronic safety and security.
1.2 RELATED WORK

A. Excavation and backfill for cables that are installed in conduit:
Section 31 20 00, EARTH MOVI NG

B. Sealing around penetrations to naintain the integrity of tinme rated
construction: Section 07 84 00, FlIRESTOPPI NG

C. Ceneral electrical requirenents that are common to nore than one section
in Division 28: Section 28 05 11, REQUI REMENTS FOR ELECTRONI C SAFETY AND
SECURI TY | NSTALLATI ONS

D. Conduits for cables and wiring: Section 28 05 33, RACEWAYS AND BOXES FOR
ELECTRONI C SAFETY AND SECURI TY.

E. Requirenents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents: Section 28 05 26, GROUNDI NG AND
BONDI NG FOR ELECTRONI C SAFETY AND SECURI TY.

1.3 SUBM TTALS

A. I n accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND

SAMPLES, furnish the follow ng:
1. Manufacturer's Literature and Data: Show ng each cable type and
rating.
2. Certificates: Two weeks prior to final inspection, deliver to the
COTR four copies of the certification that the material is in
accordance with the drawi ngs and specifications and has been properly
i nstall ed.
1.4 APPLI CABLE PUBLI CATI ONS

A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by the basic
desi gnati on only.

B. American Society of Testing Material (ASTM:

D2301-04................ St andard Specification for Vinyl Chloride
Pl astic Pressure Sensitive Electrical Insulating
Tape
C. Federal Specifications (Fed. Spec.):
A-A-59544-00............ Cable and Wre, Electrical (Power, Fixed

Installation)
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D. National Fire Protection Association (NFPA):

70-05.. ... .. .. Nati onal El ectrical Code (NEC)
E. Underwriters Laboratories, Inc. (UL):

44-02. ... Ther noset - I nsul ated Wres and Cabl es

83-03................... Ther nopl astic-1nsulated Wres and Cabl es

467-01. ... ... ... El ectri cal Grounding and Bondi ng Equi pnent

486A-01................. Wre Connectors and Sol dering Lugs for Use with
Copper Conductors

486C-02................. Splicing Wre Connectors

486D-02. . ............... I nsul ated Wre Connector Systens for Underground
Use or in Danp or Wt Locations

486E-00................. Equi pnrent Wring Terminals for Use with Al um num
and/ or Copper Conductors

493-01.................. Ther nopl asti c- 1 nsul at ed Under ground Feeder and
Branch Circuit Cable

514B-02................. Fittings for Cable and Conduit

1479-03. ... ... ... ... Fire Tests of Through-Penetration Fire Stops

PART 2 - PRODUCTS
2.1 CONTROL W RI NG
A. Unl ess otherwi se specified in other sections of these specifications,
control wiring shall be as specified for power and |ighting wring,
except the mninumsize shall be not |ess than No. 14 AWG
B. Control wiring shall be |large enough so that the voltage drop under
i nrush conditions does not adversely affect operation of the controls.
2.2 COVMUNI CATI ON AND SI GNAL W RI NG
A. Shall conformto the recommendations of the manufacturers of the
conmuni cati on and signal systens; however, not |ess than what is shown.
B. Wring shown is for typical systens. Provide wiring as required for the
systens bei ng furnished.
C. Multi-conductor cables shall have the conductors col or coded.
2.3 WRE LUBRI CATI NG COVPOUND
A. Suitable for the wire insulation and conduit it is used with, and shal
not harden or becorme adhesi ve.
2.4 FI REPROCFI NG TAPE
A. The tape shall consist of a flexible, conformable fabric of organic
conposition coated one side with flane-retardant el astoner.
B. The tape shall be sel f-extinguishing and shall not support comnbustion
It shall be arc-proof and fireproof.
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C. The tape shall not deteriorate when subjected to water, gases, salt
wat er, sewage, or fungus and be resistant to sunlight and ultraviol et
l'i ght.

D. The finished application shall w thstand a 200-anpere arc for not |ess
t han 30 seconds.

E. Securing tape: G ass cloth electrical tape not less than 0.18 mm
(7 mls) thick, and 19 nm (3/4 inch) w de.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON, GENERAL

A. Splice cables and wires only in outlet boxes, junction boxes, or pul
boxes.

B. Seal cable and wire entering a building fromunderground, between the
wire and conduit where the cable exits the conduit, with a non-hardening
approved conpound.

C. Wre Pulling:

1. Provide installation equi pnent that will prevent the cutting or
abrasi on of insulation during pulling of cabl es.

2. Use ropes nmade of nonnetallic nmaterial for pulling feeders.

3. Attach pulling lines for feeders by nmeans of either woven basket
grips or pulling eyes attached directly to the conductors, as
approved by the Resident Engineer

4. Pull in nmultiple cables together in a single conduit.

3.2 I NSTALLATI ON I N MANHOLES

A. Install and support cables in nmanhol es on the steel racks with porcelain
or equal insulators. Train the cabl es around the nanhole walls, but do
not bend to a radius |less than six times the overall cable dianeter.

B. Fireproofing:

1. Install fireproofing where |ow voltage cables are installed in the
sanme manhol es with hi gh voltage cables; also cover the | ow voltage
cables with arc proof and fireproof tape.

2. Use tape of the sane type as used for the high voltage cables, and
apply the tape in a single |layer, one-half |apped or as recommended
by the manufacturer. Install the tape with the coated side towards
the cabl e and extend it not |ess than 25 mm (one inch) into each
duct .

3. Secure the tape in place by a randomwap of glass cloth tape.

3.3 SPLICE | NSTALLATI ON
A. Splices and term nations shall be nechanically and electrically secure.
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Where the Governnent determ nes that unsatisfactory splices or
term nati ons have been installed, renove the devices and instal
approved devices at no additional cost to the Government.

3.4 CONTROL, COVMUNI CATI ON AND SI GNAL W RI NG | NSTALLATI ON

A

Unl ess ot herwi se specified in other sections, install wiring and connect
to equi pment/devices to performthe required functions as shown and

speci fi ed.

Except where otherwi se required, install a separate power supply circuit
for each systemso that nmal functions in any systemw || not affect other
syst ens.

Where separate power supply circuits are not shown, connect the systens
to the nearest panel boards of suitable voltages, which are intended to
supply such systens and have suitable spare circuit breakers or space
for installation.

Install a red warning indicator on the handl e of the branch circuit
breaker for the power supply circuit for each systemto prevent

acci dental de-energizing of the systens.

System vol tages shall be 120 volts or | ower where shown on the draw ngs
or as required by the NEC.

3.5 CONTRCL, COVMUNI CATI ON AND SI GNAL SYSTEM | DENTI FI CATI ON

A
B

Install a permanent wire marker on each wire at each term nation.
I dentifying nunbers and letters on the wire markers shall correspond to
those on the wiring diagrans used for installing the systens.

C. Wre markers shall retain their markings after cleaning.

D

In each nmanhol e and handhol e, install enbossed brass tags to identify
the system served and function

3.5 EXI STI NG W RI NG

Unl ess specifically indicated on the plans, existing wiring shall not be
reused for the newinstallation. Only wiring that conforns to the
specifications and applicable codes may be reused. If existing wiring
does not neet these requirements, existing wiring nmay not be reused and
new wi res shall be install ed.

---END- - -
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SECTI ON 28 05 26
GROUNDI NG AND BONDI NG FOR ELECTRONI C SAFETY AND SECURI TY

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A

Thi s section specifies general grounding and bondi ng requirenments of
el ectronic safety and security installations for equipnent operations.
“Groundi ng el ectrode system refers to all electrodes required by NEC
as well as including made, suppl enentary, groundi ng el ectrodes.

The terns “connect” and “bond” are used interchangeably in this

speci fication and have the same neani ng.

1. 2 RELATED VWORK

A

Section 28 05 11, REQUI REMENTS FOR ELECTRONI C SAFETY AND SECURI TY
| NSTALLATI ONS: Ceneral electrical requirenments and itens that are
conmon to nore than one section of Division 28.
Section 28 05 13, CONDUCTORS AND CABLES FOR ELECTRONI C SAFETY AND
SECURI TY: Low Vol tage power and lighting wring.

1.3 SUBM TTALS

A

Submit in accordance with Section 28 05 11, REQU REMENTS FOR ELECTRONI C

SAFETY AND SECURI TY | NSTALLATI ONS

Shop Draw ngs:

1. Sufficient information, clearly presented, shall be included to
det erm ne conpliance with draw ngs and specifications.

2. Include the location of system groundi ng el ectrode connections and
the routing of aboveground and underground groundi ng el ectrode
conduct ors.

Test Reports: Provide certified test reports of ground resistance.

Certifications: Two weeks prior to final inspection, submt four copies

of the followi ng to the Resident Engineer

1. Certification that the materials and installation is in accordance
wi th the draw ngs and specifications.

2. Certification, by the Contractor, that the conplete installation has

been properly installed and tested.

1.4 APPLI CABLE PUBLI CATI ONS

Publications listed bel ow (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by the basic
desi gnati on only.
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A. Anerican Society for Testing and Materials (ASTM:

B1-2001................. St andard Specification for Hard-Drawn Copper
Wre

B8-2004. ................ St andard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medi um Hard,
or Soft

B. Institute of Electrical and El ectronics Engineers, Inc. (IEEE):
81-1983......... ... ... .. | EEE CGuide for Measuring Earth Resistivity,
Ground | nmpedance, and Earth Surface Potentials
of a Ground System
C. National Fire Protection Association (NFPA):

70-2005................. Nati onal El ectrical Code (NEC)

D. Underwriters Laboratories, Inc. (UL):
44-2005 . ... ... Ther noset -1 nsul ated Wres and Cabl es
83-2003 ................ Ther nopl astic-1nsulated Wres and Cabl es
467-2004 ............. .. Groundi ng and Bondi ng Equi prent
486A- 486B-2003 ......... Wre Connectors

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTORS
A. Equi pnent groundi ng conductors shall be UL 83 insul ated stranded
copper, except that sizes 14 AW and snaller shall be solid copper.
I nsul ation color shall be continuous green for all equi pment grounding
conductors, except that wire sizes 25 m® (4 AWS and | arger shall be
permtted to be identified per NEC
B. Bondi ng conductors shall be ASTM B8 bare stranded copper, except that
sizes 14 AWG and snmller shall be ASTM Bl solid bare copper wre.
2.2 SPLI CES AND TERM NATI ON COVPONENTS
Conponents shall neet or exceed UL 467 and be clearly narked with the
manuf acturer, catal og nunber, and permitted conductor size(s).
2.3 GROUND CONNECTI ONS
A. Above G ade:
1. Bondi ng Junpers: conpression type connectors, using zinc-plated
fasteners and external tooth | ockwashers.
2. Ground Busbhars: Two-hol e conpression type lugs using tin-plated
copper or copper alloy bolts and nuts.
3. Rack and Cabi net Ground Bars: one-hol e conpression-type |ugs using

zinc-plated or copper alloy fasteners.
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2.4 EQUI PMENT RACK AND CABI NET GROUND BARS
Provi de solid copper ground bars designed for nounting on the franework
of open or cabi net-encl osed equi pnent racks w th m ni rum di nensi ons of
4 mmthick by 19 nmw de (3/8 inch x % inch).
2.5 GROUND TERM NAL BLOCKS
At any equi pnment nmounting |ocation (e.g. backboards and hi nged cover
encl osures) where rack-type ground bars cannot be mounted, provide
screw |l ug-type termnal bl ocks.
2.6 SPLI CE CASE GROUND ACCESSORI ES
Splice case groundi ng and bondi ng accessories shall be supplied by the
splice case manufacturer when available. Otherw se, use 16 m® (6 AWG
i nsul ated ground wire with shield bondi ng connectors.
PART 3 - EXECUTI ON
3.1 GENERAL
A. Ground in accordance with the NEC, as shown on draw ngs, and as
herei nafter specified.
B. System G oundi ng:
1. Separately derived systenms (transforners downstream fromthe service
entrance): Gound the secondary neutral
C. Equi pnment Grounding: Metallic structures (including ductwork and
buil di ng steel), enclosures, raceways, junction boxes, outlet boxes,
cabi nets, machine franmes, and other conductive itens in close proximty

with electrical circuits shall be bonded and grounded.

3.2 | NACCESSI BLE GROUNDI NG CONNECTI ONS
Make groundi ng connections, which are buried or otherw se nornally
i naccessi bl e (except connections for which periodic testing access is
requi red) by exotherm c weld.

3.3 CORROSI ON | NHI BI TORS
VWhen maki ng ground and ground bondi ng connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate
for protecting a connection between the netal s used.

3.4 CONDUCTI VE PI PI NG

A. Bond all conductive piping systens, interior and exterior, to the

buil ding to the grounding el ectrode system Bondi ng connections shal

be made as close as practical to the equi pnent ground bus.
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B. In operating roons and at intensive care and coronary care type beds,
bond t he gases and suction piping, at the outlets, directly to the room
or patient ground bus.

3.5 W REWAY GROUNDI NG
A. Ground and Bond Metallic Wreway Systens as foll ows:

1. Bond the nmetallic structures of wireway to provide 100 percent
el ectrical continuity throughout the wireway system by connecting a
16 m? (6 AWG bonding junper at all intermediate nmetallic
encl osures and across all section junctions.

2. Install insulated 16 Mm% (6 AWG) bondi ng junpers between the wireway
system bonded as required in paragraph 1 above, and the cl osest

bui |l di ng ground at each end and approxinmately every 16 neters (50

feet).
3. Use insulated 16 m® (6 AWS bonding junpers to ground or bond
nmetallic wireway at each end at all intermediate netallic encl osures

and cross all section junctions.
4. Use insulated 16 mm (6 AWG bonding junpers to ground cable tray to
col um-nount ed buil ding ground pl ates (pads) at each end and
approxi nately every 15 neters.
3.6 GROUND RESI STANCE

A. Groundi ng systemresistance to ground shall not exceed 5 ohns. Mke
necessary nodifications or additions to the grounding el ectrode system
for conpliance without additional cost to the Governnment. Final tests
shal | assure that this requirement is net.

B. Resistance of the grounding el ectrode system shall be neasured using a
four-terminal fall-of-potential nethod as defined in | EEE 81. G ound
resi stance measurenents shall be made before the electrica
di stribution systemis energized and shall be nade in normally dry
conditions not less than 48 hours after the last rainfall. Resistance
neasur enents of separate grounding el ectrode systens shall be nade
before the systens are bonded together bel ow grade. The conbi ned
resi stance of separate systenms nay be used to nmeet the required
resi stance, but the specified nunber of electrodes nmust still be
provi ded.

3.7 GROUNDI NG FOR RF/ EM CONTRCL

A. Install bonding junpers to bond all conduit, cable trays, sleeves and
equi pment for | ow voltage signaling and data conmunications circuits.
Bondi ng junpers shall consist of 100 mm (4 inches) w de copper strip or
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two 6 m? (10 AWG) copper conductors spaced mini num 100 nm (4 i nches)

apart. Use 16 m% (6 AW5 copper where exposed and subject to danmge.

Conply with the follow ng when shielded cable is used for data

circuits.

1. Shields shall be continuous throughout each circuit.

2. Connect shield drain wires together at each circuit connection point
and insulate fromground. Do not ground the shield.
Do not connect shields fromdifferent circuits together

4. Shield shall be connected at one end only. Connect shield to signa

reference at the origin of the circuit. Consult wth equi pnment
manuf acturer to determ ne signal reference.
---END- - -
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SECTI ON 28 05 33
RACEWAYS AND BOXES FOR ELECTRONI C SAFETY AND SECURI TY

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes to formconplete, coordinated, raceway
systens. Raceways are required for all electronic safety and security
cabling unl ess shown or specified otherw se.

Definitions: The termconduit, as used in this specification, shall mean
any or all of the raceway types specified.

1. 2 RELATED WORK

A
B

Beddi ng of conduits: Section 31 20 00, EARTH MOVI NG

Mounti ng board for conmunication closets: Section 06 10 00, ROUGH
CARPENTRY

Seal ing around penetrations to maintain the integrity of fire rated
construction: Section 07 84 00, FlIRESTOPPI NG

Fabrications for the deflection of water away fromthe buil ding envel ope
at penetrations: Section 07 60 00, FLASH NG AND SHEET METAL.

Seal i ng around conduit penetrations through the buil ding envel ope to
prevent noisture mgration into the building: Section 07 92 00, JO NT
SEALANTS.

Identification and painting of conduit and other devices: Section 09 91
00, PAI NTI NG

CGeneral electrical requirements and itens that is comon to nore than
one section of Division 28: Section 28 05 11, REQU REMENTS FOR
ELECTRONI C SAFETY AND SECURI TY | NSTALLATI ONS

Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents: Section 28 05 26, GROUNDI NG AND
BONDI NG FOR ELECTRONI C SAFETY AND SECURI TY.

1.3 SUBM TTALS

A

In accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES, furnish the follow ng:
Shop Draw ngs:

1. Size and location of nmain feeders;

2. Size and location of panels and pull boxes

3. Layout of required conduit penetrations through structural el enents.
4. The specific itemproposed and its area of application shall be

identified on the catal og cuts.
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B. Certification: Prior to final inspection, deliver to the COIR four
copies of the certification that the material is in accordance with the
drawi ngs and specifications and has been properly install ed.

1.4 APPLI CABLE PUBLI CATI ONS

A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by the basic
desi gnati on only.

B. National Fire Protection Association (NFPA):

70-05.. ... ... Nati onal El ectrical Code (NEC)
C. Underwiters Laboratories, Inc. (UL):

1-03. . .. Fl exi bl e Metal Conduit

5-01........ .. Surface Metal Raceway and Fittings

6-03...... ... ... Rigid Metal Conduit

50-03....... ... ... . ..., Encl osures for Electrical Equipnent

360-03.................. Li qui d-Tight Flexible Steel Conduit

467-01. ... .. .. ... Groundi ng and Bondi ng Equi prent

514A-01................. Metallic Qutlet Boxes

514B-02................. Fittings for Cable and Conduit

514C-05................. Nonnetal i c Qutlet Boxes, Flush-Device Boxes and
Covers

651-02.................. Schedul e 40 and 80 Rigid PVC Conduit

651A-03................. Type EB and A Rigid PVC Conduit and HDPE Condui t

797-03. ... El ectrical Metallic Tubing

1242-00. ....... ... ... Internedi ate Metal Conduit

D. National Electrical Mnufacturers Association (NEM):

TC-3-04................. PVC Fittings for Use with Rigid PVC Conduit and
Tubi ng

FB1-03.................. Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cabl e

PART 2 - PRODUCTS
2.1 MATERI AL
A. Conduit Size: In accordance with the NEC, but not less than 19.5 nm
(3/4 inch) unless otherwi se shown. Wiere pernitted by the NEC, 19.5 mm
(3/4 inch) flexible conduit nmay be used for tap connections to recessed
lighting fixtures.
B. Conduit:
1. Rigid galvanized steel: Shall Conformto UL 6, ANSI C80.1.
2. Rigidinternediate steel conduit (IMJ): Shall Conformto UL 1242,
ANSI C80. 6.
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3. Electrical netallic tubing (EMI): Shall Conformto UL 797, ANS
C80. 3. Maximum size not to exceed 105 mm (4 inch) and shall be
permtted only with cable rated 600 volts or |ess.

4. Flexible galvani zed steel conduit: Shall Conformto UL 1.

5. Liquid-tight flexible netal conduit: Shall Conformto UL 360.

Direct burial plastic conduit: Shall conformto UL 651 and UL 651A,

heavy wall PVC or high density pol yethyl ene (PE)

7. Surface nmetal raceway: Shall Conformto UL 5.

C. Conduit Fittings:

1. Rigid steel and I MC conduit fittings:

a. Fittings shall nmeet the requirenents of UL 514B and ANSI/ NEMA
FB1.

a. Standard threaded couplings, |ocknuts, bushings, and el bows: Only
steel or nalleable iron materials are acceptable. Integra
retractable type I MC couplings are al so acceptabl e.

b. Locknuts: Bonding type with sharp edges for digging into the netal
wal | of an encl osure.

c. Bushings: Metallic insulating type, consisting of an insulating
insert nolded or locked into the netallic body of the fitting.
Bushi ngs made entirely of netal or nonnetallic material are not
perm tted.

d. Erickson (union-type) and set screw type couplings: Approved for
use in concrete are permtted for use to conplete a conduit run
where conduit is installed in concrete. Use set screws of case
hardened steel with hex head and cup point to firmy seat in
conduit wall for positive ground. Tightening of set screws with
pliers is prohibited.

e. Sealing fittings: Threaded cast iron type. Use continuous drain
type sealing fittings to prevent passage of water vapor. In
conceal ed work, install fittings in flush steel boxes wi th blank
cover plates having the sane finishes as that of other electrica
plates in the room

2. Electrical nmetallic tubing fittings:

a. Fittings shall nmeet the requirenents of UL 514B and ANSI/ NEMA
FB1.

b. Only steel or malleable iron materials are acceptable.

c. Couplings and connectors: Concrete tight and rain tight, with
connectors having insulated throats. Use gland and ring
conpressi on type couplings and connectors for conduit sizes 50 mMm
(2 inches) and smaller. Use set screw type couplings with four set
screws each for conduit sizes over 50 mm (2 inches). Use set
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screws of case-hardened steel with hex head and cup point to
firmy seat in wall of conduit for positive groundi ng.
I ndent type connectors or couplings are prohibited.

e. Die-cast or pressure-cast zinc-alloy fittings or fittings made of
"pot netal" are prohibited.

3. Flexible steel conduit fittings:

a. Conformto UL 514B. Only steel or nalleable iron materials are
accept abl e.

b. Clanp type, with insulated throat.

4. Liquid-tight flexible netal conduit fittings:

a. Fittings shall nmeet the requirenents of UL 514B and ANSI/ NEMA
FB1.

b. Only steel or malleable iron materials are acceptable.

c. Fittings nust incorporate a threaded grounding cone, a steel or
pl astic conpression ring, and a gland for tightening. Connectors
shal | have insul ated throats.

5. Direct burial plastic conduit fittings:

a. Fittings shall meet the requirenments of UL 514C and NEVA TC3.

b. As recomended by the conduit manufacturer

6. Surface nmetal raceway fittings: As recommended by the raceway
manuf act urer.

7. Expansion and deflection couplings:

a. Conformto UL 467 and UL 514B.

b. Accomodate, 19 mm (0.75 inch) deflection, expansion, or
contraction in any direction, and all ow 30 degree angul ar
def |l ecti ons.

c. Include internal flexible netal braid sized to guarantee conduit
ground continuity and fault currents in accordance with UL 467,
and the NEC code tables for ground conductors.

d. Jacket: Flexible, corrosion-resistant, watertight, noisture and
heat resistant nolded rubber material with stainless steel jacket
cl anmps.

D. Conduit Supports:

1. Parts and hardware: Zinc-coat or provide equival ent corrosion
protection.

2. Individual Conduit Hangers: Designed for the purpose, having a
pre-assenbl ed closure bolt and nut, and provisions for receiving a
hanger rod.

3. Multiple conduit (trapeze) hangers: Not |ess than 38 nm by 38 mm
(1-1/2 by 1-1/2 inch), 12 gage steel, cold forned, |ipped channels;
with not Iess than 9 nm (3/8 inch) dianmeter steel hanger rods.
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4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields,
or machi ne bolt expansion

E. Qutlet, Junction, and Pull Boxes:

1. UL-50 and UL-514A

2. Cast netal where required by the NEC or shown, and equi pped with
rust proof boxes.

3. Sheet netal boxes: Galvani zed steel, except where ot herw se shown.
Fl ush nmounted wall or ceiling boxes shall be installed with raised
covers so that front face of raised cover is flush with the wall
Surface nmounted wall or ceiling boxes shall be installed with surface
style flat or raised covers.

F. Wreways: Equip with hinged covers, except where renovable covers are
shown.

G Warning Tape: Standard, 4-M | polyethylene 76 mm (3 inch) wide tape //
detectable type, red with black letters, and inprinted with “CAUTI ON
BURI ED ELECTRONI C SAFETY AND SECURI TY CABLE BELOW .

PART 3 - EXECUTI ON
3.1 PENETRATI ONS

A. Cutting or Holes:

1. Locate holes in advance where they are proposed in the structura
sections such as ribs or beans. Cbtain the approval of the COIR prior
to drilling through structural sections.

2. Cut holes through concrete and nmasonry in new and existing structures
with a dianmond core drill or concrete saw. Pneumatic hamrer, inpact
el ectric, hand or manual hamer type drills are not allowed, except
where permtted by the COIR as required by |inmted working space.

B. Fire Stop: Wiere conduits, wi reways, and other electronic safety and
security raceways pass through fire partitions, fire walls, snopke
partitions, or floors, install a fire stop that provides an effective
barrier against the spread of fire, snoke and gases as specified in
Section 07 84 00, FIRESTOPPING w th rock wool fiber or silicone foam
seal ant only. Conpletely fill and seal clearances between raceways and
openings with the fire stop nateri al

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations,
conpl etely seal clearances around the conduit and nake watertight as
specified in Section 07 92 00, JO NT SEALANTS.

3.2 I NSTALLATI ON, GENERAL

A. Install conduit as foll ows:

1. In conplete runs before pulling in cables or wres.

2. Flattened, dented, or deforned conduit is not permtted. Renbve and
repl ace the danmaged conduits with new undamaged materi al
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Assure conduit installation does not encroach into the ceiling height
head room wal kways, or doorways.

Cut square with a hacksaw, ream renove burrs, and draw up tight.
Mechani cal | y conti nuous.

| ndependent |y support conduit at 8 0" on center. Do not use other
supports i.e., (suspended ceilings, suspended ceiling supporting
nmenbers, lighting fixtures, conduits, mechanical piping, or
nechani cal ducts).

Support within 300 mm (1 foot) of changes of direction, and within
300 mm (1 foot) of each enclosure to which connected.

Cl ose ends of enpty conduit with plugs or caps at the rough-in stage
to prevent entry of debris, until wires are pulled in

Conduit installations under fune and vent hoods are prohibited.
Secure conduits to cabinets, junction boxes, pull boxes and outl et
boxes with bonding type | ocknuts. For rigid and | MC conduit
installations, provide a |locknut on the inside of the enclosure, nade
up wench tight. Do not make conduit connections to junction box
covers.

Fl ashi ng of penetrations of the roof menbrane is specified in Section
07 60 00, FLASHI NG AND SHEET METAL.

Unl ess ot herwi se indicated on the drawi ngs or specified herein, all
conduits shall be installed concealed within finished walls, floors
and ceilings.

Condui t Bends:

1
2.

3.

Make bends with standard conduit bendi ng machi nes.

Conduit hickey nay be used for slight offsets, and for straightening
st ubbed out conduits.

Bendi ng of conduits with a pipe tee or vise is prohibited.

Layout and Honeruns:

1
2.

Install conduit with wiring, including homeruns, as shown.

Devi ati ons: Make only where necessary to avoid interferences and only
after drawi ngs show ng the proposed devi ati ons have been subnitted
approved by the COTR

Fire Al arm

1

Fire alarmconduit shall be painted red (a red “top-coated” conduit
fromthe conduit manufacturer nay be used in |ieu of painted conduit)
in accordance with the requirements of Section 28 31 00, Fire
Detection and Al arm

3. 3 CONCEALED WORK | NSTALLATI ON

A

In Concrete:
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1. Conduit: Rigid steel, IMCor EMI. Do not install EMI in concrete
slabs that are in contact with soil, gravel or vapor barriers.

2. Align and run conduit in direct |ines.

Install conduit through concrete beans only when the follow ng

occurs:

a. Wiere shown on the structural draw ngs.

b. As approved by the COTR prior to construction, and after subnitta
of drawi ng showi ng | ocation, size, and position of each
penetrati on.

4. Installation of conduit in concrete that is less than 75 mm (3
i nches) thick is prohibited.

a. Conduit outside dianeter larger than 1/3 of the slab thickness is
pr ohi bi t ed.

b. Space between conduits in slabs: Approximtely six conduit
di aneters apart, except one conduit diameter at conduit crossings.

c. Install conduits approximately in the center of the slab so that
there will be a minimumof 19 nm (3/4 inch) of concrete around the
condui ts.

5. Make couplings and connections watertight. Use thread conpounds that
are UL approved conductive type to insure | ow resistance ground
continuity through the conduits. Tightening set screws with pliers is
pr ohi bi t ed.

Furred or Suspended Ceilings and in Walls:

1. Conduit for conductors 600 volts and bel ow
a. Rigid steel, IMC, or EMI. Different type conduits m xed

indiscrimnately in the sane systemis prohibited.

2. Align and run conduit parallel or perpendicular to the building
lines.

3. Connect recessed lighting fixtures to conduit runs wi th nmaxi nrum 1800
nm (six feet) of flexible netal conduit extending froma junction box
to the fixture.

4. Tightening set screws with pliers is prohibited.

3. 4 EXPOSED WORK | NSTALLATI ON

A

Unl ess ot herwi se indicated on the draw ngs, exposed conduit is only

permtted in nechanical and el ectrical roons.

Conduit for Conductors 600 volts and bel ow.

1. Rigidsteel, IMC, or EMI. Different type of conduits m xed
indiscrimnately in the systemis prohibited.

Align and run conduit parallel or perpendicular to the building |lines.

Install horizontal runs close to the ceiling or beans and secure with

conduit straps.
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Support horizontal or vertical runs at not over 2400 mm (ei ght foot)
i nterval s.

Surface netal raceways: Use only where shown.

Pai nti ng:

1. Paint exposed conduit as specified in Section09 91 00, PAI NTI NG

3.5 EXPANSI ON JO NTS

A

Conduits 75 mm (3 inches) and larger, that are secured to the building
structure on opposite sides of a building expansion joint, require
expansi on and defl ection couplings. Install the couplings in accordance
with the manufacturer's recomendati ons.

Provi de conduits snaller than 75 mm (3 inches) with junction boxes on
both sides of the expansion joint. Connect conduits to junction boxes
with sufficient slack of flexible conduit to produce 125 nm (5 inch)
vertical drop m dway between the ends. Flexible conduit shall have a
copper green ground bonding junper installed. In lieu of this flexible
condui t, expansion and defl ection couplings as specified above for 375
mm (15 inches) and | arger conduits are acceptable.

Instal |l expansion and defl ection couplings where shown.

Seismc Areas: In seismic areas, provide conduits rigidly secured to the
buil ding structure on opposite sides of a building expansion joint with
junction boxes on both sides of the joint. Connect conduits to junction
boxes with 375 mm (15 inches) of slack flexible conduit. Flexible
conduit shall have a copper green ground bondi ng junper installed.

3.6 CONDU T SUPPORTS, | NSTALLATION

A

Saf e working | oad shall not exceed 1/4 of proof test |oad of fastening
devi ces.
Use pi pe straps or individual conduit hangers for supporting individua
condui ts. Maxi mum di stance between supports is 2.5 m (8 foot) on center.
Support multiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a |load equal to or greater than the sum of
the weights of the conduits, wires, hanger itself, and 90 kg (200
pounds). Attach each conduit with U-bolts or other approved fasteners.
Support conduit independently of junction boxes, pull boxes, fixtures,
suspended ceiling T-bars, angle supports, and simlar itens.
Fasteners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or nalleable iron concrete inserts set in
pl ace prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size
and not less than 28 nmm (1-1/8 inch) enbednent.
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b. Power set fasteners not less than 6 nm (1/4 inch) dianmeter with
depth of penetration not |ess than 75 nm (3 inches).
c. Use vibration and shock resistant anchors and fasteners for
attaching to concrete ceilings.
Hol | ow Masonry: Toggle bolts are permtted.
Bolts supported only by plaster or gypsum wal | board are not acceptabl e.
Metal Structures: Use machi ne screw fasteners or other devices
specifically designed and approved for the application
Attachment by wood plugs, raw plug, plastic, |lead or soft netal
anchors, or wood bl ocking and bolts supported only by plaster is
pr ohi bi t ed.
Chain, wire, or perforated strap shall not be used to support or fasten
condui t.
Spring steel type supports or fasteners are prohibited for all uses
except: Horizontal and vertical supports/fasteners within walls.
Vertical Supports: Vertical conduit runs shall have riser clanps and
supports in accordance with the NEC and as shown. Provide supports for
cable and wire with fittings that include internal wedges and retaining
col l ars.

3.7 BOX | NSTALLATI ON

A

Boxes for Conceal ed Conduits:

1. Flush nounted.

2. Provide raised covers for boxes to suit the wall or ceiling,
construction and finish.

In addition to boxes shown, install additional boxes where needed to

prevent danage to cables and wires during pulling in operations.

Renove only knockouts as required and plug unused openings. Use

t hreaded plugs for cast netal boxes and snap-in netal covers for sheet

nmet al boxes.

Qutl et boxes in the sane wall nounted back-to-back are prohibited. A

m ni mum 600 mMm (24 inch), center-to-center |ateral spacing shall be

nmai nt ai ned bet ween boxes.)

Stencil or install phenolic naneplates on covers of the boxes identified

on riser diagrans; for exanple "SIGFA JB No. 1".

For boxes installed in netal stud construction, use rigid support netal

bar hangers or netal bar fasteners attached to two studs. Screw ng

boxes directly to joists or studs is not acceptable.

3.8 ELECTRONI C SAFETY AND SECURI TY CONDUI T

A

Install the electronic safety and security raceway system as shown on
dr awi ngs.
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M ni mum conduit size of 19 mm (3/4 inch), but not |ess than the size
shown on the draw ngs.

Al'l conduit ends shall be equipped with insulated bushings.

Al 100 mm (four inch) conduits within buildings shall include pull
boxes after every two 90 degree bends. Size boxes per the NEC

Vertical conduits/sleeves through closets floors shall term nate not

| ess than 75 nm (3 inches) below the floor and not |less than 75 mm (3

i nches) below the ceiling of the floor bel ow.

Term nate conduit runs to/froma backboard in a closet or interstitia
space at the top or bottom of the backboard. Conduits shall enter
comuni cation closets next to the wall and be flush with the backboard.
Were drilling is necessary for vertical conduits, |ocate holes so as not
to affect structural sections such as ribs or beans.

Al enpty conduits |ocated in conmunications closets or on backboards
shal |l be sealed with a standard non-hardeni ng duct seal conpound to
prevent the entrance of npisture and gases and to neet fire resistance
requi renents.

Conduit runs shall contain no nore than four quarter turns (90 degree
bends) between pull boxes/backboards. M ni num radi us of comruni cation
conduit bends shall be as follows (special |ong radius):

Si zes of Conduit Radi us of Conduit Bends
Trade Size mm | nches

Ya 150 (6)

1 230 (9)
1-1/4 350 (14)
1-1/2 430 (17)

2 525 (21)
2-1/2 635 (25)

3 775 (31)
3-1/2 900 (36)

4 1125 (45)

Furnish and install 19 nm (3/4 inch) thick fire retardant pl ywood
specified in on the wall of communication closets where shown on
drawi ngs . Mount the plywood with the bottom edge 300 nm (one foot)
above the finished floor.
Furnish a pull wire in all enpty conduits. (Sleeves through floor are
exceptions).

---END- - -
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SECTION 28 08 00

COW SSI ONI NG OF ELECTRONI C SAFETY AND SECURI TY SYSTEMS

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A. The requirements of this Section apply to all sections of Division 28.
1.2 RELATED WORK

A. Section 01 00 00 GENERAL REQUI REMENTS.

B. Section 01 33 23 SHOP DRAW NGS, PRCDUCT DATA, AND SAMPLES.
1.3 SUMVARY

A. This Section includes requirenents for commi ssioning the electronic

safety and security systens, subsystenms and equi pnent.

The conmi ssioning activities have been devel oped to support the VA
requirenents to neet guidelines for Federal Leadership in

Envi ronnental , Energy, and Economi c Performance.

1.4 COW SSI ONED SYSTEMS

A. Commi ssioning of a systemor systens specified in this Division is part

of the construction process. Docunentation and testing of these

systenms, as well as training of the VA's Qperation and M ntenance

personnel, is required in cooperation with the VA

The followi ng El ectronic Safety and Security systems will be

conmmi ssi oned:

1. Fire Detection and Al arm (Master panel and software, addressable
units —i.e. pull stations, flow detectors, hear detectors, etc.,
controls and al arm functions, horns/bells/door rel eases and ot her
out put devices, and fire comand center functions — stairwell
conmuni cations, stairwell pressurization fan start, nmechanical

systens shut downs).

1.5 SUBM TTALS

A

B.

The conmi ssi oni ng process requires review of selected Submittals. The
Conmi ssioning Agent will provide a list of submittals that will be

revi ewed by the Conmi ssioning Agent. This list will be reviewed and
approved by the Resident Engineer prior to forwarding to the
Contractor.

The conmi ssi oning process requires Subnmittal review simnmultaneously with

engi neering review.
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PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON
3.1 PRE- FUNCTI ONAL CHECKLI STS
A. The Contractor shall conplete Pre-Functional Checklists to verify
systenms, subsystens, and equi pnent installation is conplete and systens
are ready for Systenms Functional Performance Testing. Conpleted
checklists shall be submtted to the VA for review. |I|f the
Conmi ssi oni ng Agent determines that the information provided on the
checklist is not accurate, the Conm ssioning Agent will return the
mar ked- up checklist to the Contractor for correction and resubm ssion.
If the Comm ssioning Agent deternines that a significant nunber of
conpl eted checklists for simlar equipnent are not accurate, the
Conmi ssioning Agent will select a broader sanple of checklists for
review. |f the Conmi ssioning Agent determ nes that a significant
nunber of the broader sample of checklists is also inaccurate, all the
checklists for the type of equiprment will be returned to the Contractor
for correction and resubmi ssion
3.2 CONTRACTORS TESTS
A. Contractor tests as required by other sections of Division 28 shall be
schedul ed and docunented in accordance with Section 01 00 00 GENERAL
REQUI REMENTS. The Conmi ssioning Agent will wi tness selected Contractor
tests. Contractor tests shall be conmpleted prior to scheduling Systens
Functi onal Performance Testi ng.
3.3 SYSTEMS FUNCTI ONAL PERFORMANCE TESTI NG
A. The Conmi ssioni ng Process includes Systens Functional Perfornmance
Testing that is intended to test systens functional performance under
steady state conditions, to test systemreaction to changes in
operating conditions, and system performance under emergency
conditions. The Commi ssioning Agent will prepare detail ed Systens
Functional Performance Test procedures for review and approval by the
Resi dent Engi neer. The Contractor shall review and coment on the
tests prior to approval. The Contractor shall provide the required
| abor, materials, and test equipment identified in the test procedure
to performthe tests. The Commi ssioning Agent will wtness and
docunent the testing. The Contractor shall sign the test reports to
verify tests were perforned.
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3.4 TRAINI NG OF VA PERSONNEL
A. Training of the VA's operation and nmi ntenance personnel is required in
cooperation with the Resident Engi neer and Comm ssi oni ng Agent.
Provi de conpetent, factory authorized personnel to provide instruction
to operation and mai ntenance personnel concerning the |ocation,
operation, and troubl eshooting of the installed systems. The
instruction shall be scheduled in coordination with the Resident

Engi neer after subm ssion and approval of formal training plans.
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SECTION 28 13 11
PHYSI CAL ACCESS CONTROL SYSTEM ( PACS)

PART 1 — GENERAL
1.1 DESCRI PTI ON

Provide and install a conplete Physical Access Control System
hereinafter referred to as the PACS.

1.2 RELATED WORK

w

L.
M

For firestopping application and use, Section 07 84 00, FlRESTOPPI NG
For | abeling and signs, Section 10 14 00, SIGNAGE

For connection of high voltage, Section 26 05 11, REQU REMENTS FOR
ELECTRI CAL | NSTALLATI ONS.

For power cables, Section 26 05 21, LOWVOLTAGE ELECTRI CAL POAER
CONDUCTORS AND CABLES (600 VOLTS AND BELOW .

For groundi ng of equi pment, Section 26 05 26, GROUNDI NG AND BONDI NG FOR
ELECTRI CAL SYSTEMS.

For infrastructure, Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRI CAL
SYSTEMS.

For infrastructure, Section 26 05 36, CABLE TRAYS FOR ELECTRI CAL
SYSTEMS.

For perineter lighting, Section 26 56 00, EXTERI OR LI GHTI NG

For control and operation of all security systens, Section 28 13 16,
ACCESS CONTROL SYSTEM AND DATABASE MANAGEMENT.

For security canera systens, Section 28 23 00 VI DEO SURVEI LLANCE.

For energency and interior conmunications, Section 28 26 00, ELECTRONI C
PERSONAL PROTECTI ON SYSTEM ( EPPS) .

For Warranty of Construction, see GENERAL CONDI Tl ONS.

For General Requirenments, Section 01 00 00, GENERAL REQUI REMENTS.

1.3 QUALITY ASSURANCE

A

The Contractor shall be responsible for providing, installing, and the
operation of the PACS as shown. The Contractor shall also provide
certification as required.

The security systemw |l be installed and tested to ensure all
conponents are fully conpatible as a system and can be integrated with
al | associated security subsystens, whether the security systemis
stand-al one or a part of a conplete Informati on Technol ogy (IT)

conmput er net wor k.
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C. The Contractor or security sub-contractor shall be a licensed security
Contractor as required within the state or jurisdiction of where the
installation work is being conducted.

1.4 SUBM TTALS

A. Submit below itenms in conjunction with Master Specification Sections 01
33 23, SHOP DRAW NGS, PRODUCT DATA, and SAMPLES, and Section 02 41 00,
DEMOLI TI1 ON.

B. Provide certificates of conpliance with Section 1.3, Quality Assurance.
Provi de a conplete and thorough pre-installation and as-built design
package in both electronic format and on paper; drawi ng submittals
shal | be per the established project schedul e.

D. Pre-installation design and as-built packages shall include, but not be
limted to:

1. Index Sheet that shall:
a. Define each page of the design package to include facility nane,
bui | ding name, floor, and sheet nunber.
b. Provide a conplete list of all security abbreviations and

synbol s.

c. Reference all general notes that are utilized within the design
package.

d. Specification and scope of work pages for all individual security

systens that are applicable to the design package that will:

1) Qutline all general and job specific work required within the
desi gn package.

2) Provide a detailed device identification table outlining
device ldentification (ID) and use for all security systens
equi pnent utilized in the design package.

2. Drawing sheets that will be plotted on the individual floor plans or
site plans shall:
a. Include a title block as defined above.
b. Cearly define the drawings scale in both standard and netric

measur ement s.

Provi de device identification and |ocation.

d. Address all signal and power conduit runs and sizes that are
associated with the design of the electronic security system and

other security elenents (e.g., barriers, etc.).
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Identify all pull box and conduit |ocations, sizes, and fill
capacities.
Address all general and draw ng specific notes for a particular

drawi ng sheet.

3. A detailed riser drawing for each applicable security subsystem

shal | :

a.
b.
c.

I ndi cate the sequence of operation.

Rel ati onshi p of integrated conponents on one di agram

I nclude the nunber, size, identification, and maxi mum | engt hs of

i nterconnecting wres.

Wre/cable types shall be defined by a wire and cabl e schedul e.
The schedul e shall utilize a lettering systemthat wll
correspond to the wire/cable it represents (exanple: A= 18 AWG 1
Pair Twi sted, Unshielded). This schedul e shall also provide the
manuf acturer’s nanme and part nunber for the wire/cable being

i nstall ed.

4. A detailed systemdrawi ng for each applicable security systemshall:

a.

Clearly identify how all equipnment within the system from main
panel to device, shall be laid out and connect ed.

Provide full detail of all system conponents wiring from point-

t o- poi nt.

ldentify wire types utilized for connection, interconnection with
associ ate security subsystens.

Show devi ce | ocations that correspond to the floor plans.

Al'l general and drawi ng specific notes shall be included with the

syst em dr awi ngs.

5. A detailed schedule for all of the applicable security subsystens

shall be included. All schedul es shall provide the follow ng

i nformation:

a.
b.

Devi ce |D.

Devi ce Location (e.g. site, building, floor, room nunber,

| ocation, and description).

Mounting type (e.g. flush, wall, surface, etc.).

Power supply or circuit breaker and power panel nunber.

In addition, for the PACS, provide the door ID, door type (e.g.
wood or netal), |ocking nechanism (e.g. strike or el ectromagnetic

| ock) and control device (e.g. card reader or bionetrics).
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6. Detail and elevation drawings for all devices that define how they
were installed and nmounted.

Pre-installation design packages shall go through a full review process

conducted by the Contractor along with a VA representative to ensure

all work has been clearly defined and conpleted. Al reviews shall be

conducted in accordance with the project schedule. There shall be four

(4) stages to the review process:

1. 35 percent

2. 65 percent

3. 90 percent

4. 100 percent

Provi de manufacturer security system product cut-sheets. Submit for

approval at |east 30 days prior to comrencenent of formal testing, a

Security System Qperational Test Plan. |nclude procedures for

operational testing of each component and security subsystem to

include performance of an integrated systemtest.

Submt manufacture’s certification of Underwiters Laboratories, Inc.

(UL) listing as specified. Provide all maintenance and operating

manual s per Section 01 00 00, GENERAL REQUI REMENTS.

1.5 APPLI CABLE PUBLI CATI ONS

A

The publications |isted below (including anendments, addenda,

revi sions, supplenment, and errata) forma part of this specification to
the extent referenced. The publications are referenced in the text by
the basic designation only.

Anmerican National Standards Institute (ANSI)/ Security Industry

Associ ation (SIA):

AC-01................... Access Control: Wegand Card Reader Interface
St andar d
AC-03................ Access Control: Badgi ng Techni ques

Anerican National Standards Institute (ANSI)/ International Code

Council (1CQO):

AL17. 2. ... St andard on Accessi bl e and Usabl e Buil di ngs and
Facilities

Department of Justice Anerican Disability Act (ADA)

28 CFR Part 36-90....... ADA Standards for Accessible Design
Governnent Accountability Ofice (GAO:
GAO-03-8-02............. Security Responsibilities for Federally Oaned

and Leased Facilities
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F. National Electrical Contractors Association

303-2005................ Installing Cosed Circuit Tel evision (CCTV)
Syst ens

Nati onal El ectrical Manufactures Association (NEM):

250-03. ... ... Encl osures for Electrical Equipnment (1000 Volts
Maxi mum)

National Fire Protection Association (NFPA):

70-05. ... .. .. Article 780-National Electrical Code

Underwriters Laboratories, Inc. (UL):

294-99. .. ... ... Standard for Access Control

305-97. ... St andard for Panic Hardware

639-97............. .. Standard for Intrusion-Detection Units

752-05. ... ... Standard for Bullet-Resisting Equi pnment

827-96. ... ... ... Central Station Al arm Services

1076-95. .. ... ... ... Standards for Proprietary Burglar Alarm Units
and Systens

1981-03.......... .. Central Station Automation System

2058-05.......... ... ... H gh Security El ectronic Locks

Honel and Security Presidential Directive (HSPD):

HSPD-12................. Policy for a Common Identification Standard for

Federal Enpl oyees and Contractors
Federal Information Processing Standards (FIPS):
FIPS-201................ Personal ldentity Verification (PIV) of Federal
Enpl oyees and Contractors
National Institute of Standards and Technol ogy (N ST):

IR 6887 V2. 1............ CGovernment Smart Card |Interoperability
Specification (GSC1S)
Speci al Pub 800-96...... PIV Card Reader Interoperability Guidelines

Institute of Electrical and El ectronics Engineers (I|EEE):

C62.41. .. ... | EEE Recommended Practice on Surge Voltages in
Low Vol tage AC Power Circuits

International Organization for Standardization (1SO:

7810. .. .. Physi cal Characteristics of Credit Card Size
Docunent

7811. ... Physi cal Characteristics for Magnetic Stripe
Car ds

7816-1. ... ... Physi cal Characteristics of the Card

7816-2. ... ... Di nensi ons and Contact Position of the card
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7816-3. ... . El ectrical Signals and Transni ssion Protocols
7816-4. ... ... Inter-Industry Command for I|nterchange
14443, . .. .. RFI D cards; Contactless Proximty Cards
Operating at 13.56 MHz in up to 5 inches
di stance
15693. . ... ... RFI D cards; Contactless Vicinity Cards
Operating at 13.56 MHz in up to 50 inches
di st ance

O Uniform Federal Accessibility Standards (UFAS) 1984
P. ADA Standards for Accessible Design 1994
1.6 WARRANTY OF CONSTRUCTI ON.
Warrant PACS work subject to the Article “Warranty of Construction” of
FAR cl ause 52.246-21.
PART 2 — PRODUCTS

2.1 EQU PVMENT AND MATERI ALS

A. Al equi prent associated within the PACS shall be UL 294 conpliant and
rated for continuous operation. Environmental conditions (i.e.
tenperature, humidity, wind, and seismc activity) shall be taken under
consideration at each facility and site location prior to installation
of the equipnent.

B. Al equipnent shall operate on a 120 or 240 volts alternating current
(VAQ); 50 Hz or 60 Hz AC power system unl ess docunented otherw se in
subsequent sections listed within this specification. Al equipnent
shal |l have a back-up source of power that will provide a m nimum of 96
hours of run time in the event of a loss of primary power to the
facility.

C. The systemshall be designed, installed, and progranmed in a manner
that will allow for easy of operation, programming, servicing,
mai nt enance, testing, and upgrading of the system

D. All equiprment and materials for the systemw |l be conpatible to ensure
correct operation as outlined in FIPS 201, March 2006 and HSPD- 12.

2.2 EQUI PMENT | TEMS

A. The security systemcharacteristics listed in this section will serve
as a guide in selection of equipnent and materials for the PACS. |f
updated or nore suitable versions are available then the Contracting
Oficer will approve the acceptance of prior to an installation.

B. PACS equi pnent shall neet or exceed all requirements |isted bel ow
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C. A PACS shall be conprised of, but not linmted to, the follow ng
conponent s:
1. Control/Communi cations Panel s

El ectroni ¢ Security Managenent System

Card Reader and Credential Cards

Picture I D and Badging Station (To be provided in accordance with

PN

the VA PIV enrol Il nent and i ssuance system)
Bi onmetrics

Portal Control Devices

Door Status Indicators

Entry Control Device

© ® N o o

Power Supplies
10. Wres and Cables
D. Control/Conmuni cation Panels:

1. Shall be nanufactured by Lenel Systens International, to be
conpatible with the VA Boise campus. Shall be a central point
provided for nonitoring, controlling, and progranm ng the PACS.
Shal | provide a nmeans of controlling up to 16 doors per panel.
Shal | be expandabl e and provi de a neans of networking nultiple
panels to provide overall control of all doors on the PACS via a
primary panel .

4. Shall be system specific addressable, Internet Protocol (IP)
addressabl e, and programmabl e via a conputer.

5. Shall be able to be interfaced directly froma conputer or via the
Internet or Intranet. Access to the panels shall be password
protected. Al individuals with access to the panels shall have a
user specific password.

6. Shall be of the sane manufacturer and part nunber to ensure full
conpatibility within the system

7. The operating systemfor the panel nust utilize a single seanlessly
integrated relational database for all functionality. This
integration shall be provided with one operating environment. The
operating environnent shall be the fully nulti-tasking nulti-
threading M crosoft Wndows Operating System

8. The panel’'s web enabl ed client applications shall be capabl e of

runni ng on i ndependent client operating systens including Wndows,
Maci ntosh, UNI X, Linux, and Sol aris. The web-enabl ed applications
shall utilize the same commopn dat abase as the other system nodul es.
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The panel progranmm ng shall be witten so that all system nodul es
(e.g. access control, alarmnonitoring, credential nanagenent,
digital video, visitor managenent, intrusion detection, asset
managenent, etc.) are devel oped and built froma unified 32-bit
source code set. There absolutely shall not be separate source code
bases for the individual nodules of the PACS.
Shall allow for the operation and control of up to 16 doors.
Shal | consist of or have the equivalent of, at a minimum a General
Control Mddul e and an Access Control Modul e. Both nodul es shall be
progranmuabl e via a conputer.
The General Control Mdul e shall:
a. Provide for full distributed processing of access control and
al arm noni tori ng operations.
b. Store the followi ng informati on and function using a high speed,
| ocal 32-bit microprocessor:
1) access levels
2) hardware configurations
3) programed al arm outputs assigned at a adm nistration client
wor kst ati on
c. Process all access granted/denied decisions to provide fast
responses to card reader transactions. A fully configured general
control nmodule with 64 card readers shall require | ess than one-
hal f (0.5) seconds to grant access to an authorized cardhol der or
deny access to an unauthorized cardhol der.
d. Meet the followi ng mninumrequirenents:
1) A mini mum host comuni cations speed of 115,200 bps.
2) Support direct connect connections.
3) Have renote dial up.
4) M ni mum on-board nenory of eight (8) M.
5) Local Area Network (LAN) Support RJ45 (10/100baseT) Ethernet
Interface Token Ring four (4) MB connectivity.
6) M nimum nenory storage of up to 5,000 cardhol ders and 100, 000
events.
7) Downstream ports for connecting card readers and data
gat hering panels via RS-485 nulti-drop wiring configuration.
8) Support of multiple card technol ogi es.
9) Supervi sed Comuni cati ons with PACS system sof t ware.

10) Support of up to eight card formats and facility codes.
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RS- 485 Full Duplex, UL 1076 G ade AA conmunication channel to
t he system head- end.

Integration with all nmanufacturers’ card readers.

Bi onetric Interface Support.

12 VAC or 12 volts direct current (VDC) input power via a UL

certified step-down transforner or power supply.

| ssue Code Support for both Magnetic and Wegand Card Fornats.
I ndi vi dual Shunt Ti mes

Up to Nine Digit PIN Codes.

Downstream serial RS-232 device support.

Status LED' s to identify normal conponent and communi cation

status.

13. The access control nodul e shall:

a. Control up to 16 doors utilizing input and output relays that are

fully programmble via network software.

b. Input relays shall neet the follow ng mni mumrequirenents:

1)

2)

3)

14. CQut put

Provide up to 16 UL 1076 anal og unsupervi sed al arm i nput zones
to nonitor and report alarmconditions, power faults, and
t anpers.
Qperate independently and in conjunction with output relays,
which will send an output signal to a correspondi ng out put
device upon alarminput activation. Once an al arm has been
received, the input relay shall activate any or all alarm
out put s.
Contain the follow ng features:
a) UL 294 Certified.
b) Al arm contact status scanning at up to 120 tinmes per second
for each zone.
c) A low power Conpl enmentary-symetry/ metal -oxide
sem conduct or (CMOS) nicroprocessor.
d) Filtered data for noise rejection to prevent fal se al arns.
e) Up to 16 supervised inputs.
f) 12 VAC or 12 VDC | nput Power.
g) Two (2) dedicated inputs for tanper and power status.

rel ays shall neet the follow ng mninumrequirenents:

a. Shall be capable of controlling a correspondi ng output device

upon any input activation or on comand fromthe PACS.

b. Shall be capable of responding to:
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1) Input alarns.

2) Conmands from a System Operator.

3) Time zone control comrands for automatic operation.

c. Shall be capabl e of:

1) Pulsing for a predeterm ned duration. Duration shall be
progranmmabl e for each relay individually.

2) Responding on conmand fromthe System Operator to pul se,
command on, command off, or reset to normal state.

3) Operating outputs rated at 5 anps (A) @30 VDC.

E. Electronic Security Managenent System (SMS):

1.

Shall allow the configuration of an enrollnent and badgi ng, alarm
noni toring, admnistrative, asset managenent, digital video
managenent, intrusion detection, visitor enrollment, renote access
| evel managenment, and integrated client workstati ons or any
conbi nation of all or sone.
Shal | be expandabl e to support an unlimted nunber of individual
nmodul e or integrated client workstations. Al access control field
hardware, including Intelligent System Controllers (1SC), shall be
connected to all Wndows 2003/2000/ XP based access control system
wor kstation on the network.
Shal | have the ability to conpose, file, maintain, update, and print
reports for either individuals or the systemas foll ows.
a. Individual reports that consist of an enpl oyees nane, office
| ocation, phone nunber or direct extension, and nornmal hours of
operation. The report shall provide a detail listing of the
enpl oyee’ s daily events in relation to accessing points within a
facility.
b. Systemreports shall be able to produce information on a
dai | y/ weekl y/ monthly basis for all events, alarms, and any ot her
activity associated with a system user.
c. Al reports shall be in a date/tinme format and all information
shall be clearly presented.
Shal |l be designed to allow it to work with any industry standard
net wor k protocol and topol ogy |isted bel ow

2. Transmssion Control Protocol (TCP)/IP - Formatted: Italian (italy)

b. Novell Netware (IPX SPX)
c. Banyan VI NES
d. I BM LAN Server (NetBEUl)
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e. Mcrosoft LAN Manager (NetBEUl)
f. Network File System (N£S) Networks
g. Renpte Access Service (RAS) via I SDN, x.25, and standard phone
l'i nes.
Shall provide full interface and control of the PACS to include the

foll owi ng subsystens wi thin the PACS:

a.
b.
c.
d.

Public Key Infrastructure
Card Managenent
ldentity and Access Managenent

Personal ldentity Verification

Shall have the follow ng features or conpatibilities:

a.

- 0o Qo O T

> «Q

n.

0.

The ability to be operated locally or renptely via a LAN, WAN,
internet, or intranet.

Event and Al arm Moni toring

Dat abase Partitioning

Ability to fully integrate with all other security subsystens
Enhanced Monitoring Station with Split Screen Views

Alternate and Extended Shunt by Door

Escort Managenent

Enhanced | T- based Password Protection

N-man Rul e and Occupancy Restrictions

Open Journal Data Format for Enhanced Reporting

Aut omat ed Personnel | nport

CDBC Support

W ndows 2000 Professional, Wndows Server 2003, W ndows XP
Prof essionals for Servers

Fiel d-Level Audit Trail

Car dhol der Access Events

For the SM5 network a server and client workstation shall be

required and nust nmeet the follow ng m nimumtechnical

characteristics:

a. Server:

Processor 1.8 GHz Intel PentiumlV
Free Hard Di sk Space 3.0 GB

Menory 1.0 GB

Net wor k Car d 10/ 100 Base-T

CD- ROM Dri ve 10X
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F. Card Readers and Credenti al
1.

Moni t or/ Vi deo Adapt er
board

17" SVGA (1024 x 768)

Qperating System

W ndows 2000 Prof essional,
Server

W ndows

2003, W ndows XP Prof essi onal

Pr of essi onal

Ports 2 serial, 1 parallel, USB
Backup Tape or CDRW

Modem 56. 7 Kbps

b. dient Wrkstation:

Processor 1.5 GHz Intel PentiumllIl

Free Hard Di sk Space 2.0 B

Menory 512 MB RAM

Net work Card 10 Base-T

CD- ROM Dri ve 10X

Moni tor/ Video Adapter | 17" SVGA (1024 x 768), 64 MB RAM
boar d

Qperating Systens W ndows 2000 Professional or XP

Shal |

allows for reporting back to the nmain control

time/ date the door was accessed,

the point of entry,
Wl

be fully progranmmabl e and addressabl e,

Car ds:

and its |ocation.

and hardwired to the system

Shal |
Shal |
a. The Uniform Federal

be individually home run to the main panel.

b. The Americans with Disabilities Act (ADA)
c. The ADA Standards for Accessible Design

Shal |
functional range.

descri bed bel ow for

reader capability (i.e.,

bi onetrics,
etc.).

card and/or pin and/or bionetrics,
These card readers shall

card only, card and/or PI

technol ogy to nmeet FIPS 201 and be | SO 14443 A or
reader output can be Wegand, RS-22, 485 or TCP/IP.
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be installed in a manner that they conply with:
Accessi bility Standards (UFAS)

The PACS nmy conbine any of the card readers

N, card and/or

be available in the approved

B conpliant.
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be utilized for controlling the | ocking hardware on a door and
with the

the name of the person accessing

locally and renpotely,

support a variety of card readers that nust enconpass a w de

installations requiring multiple types of card

supervi sed i nputs,

The
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Are to be housed in an alum num bezel with a wide |lead-in for easy

card entry.

Shall contain read head el ectronics, and a sender to encode digita

door control signals.

LED s shall be utilized to indicate card reader status and access

status.

Shall be able to support a user defined downl oadabl e of f-1ine node

of operation (e.g. |ocked, unlocked, or facility code), which wll

go in effect during |loss of communication with the main contro

panel

Shal | provide audi bl e feedback to indicate access granted/denied

deci sions. Upon a card sw pe, two audible tones or beeps shal

i ndi cate access granted and three tones or beeps shall indicate

access denied. Al keypad buttons shall provide (tactile?? What does

this nmean) audi bl e feedback

Shal | have a mini mum of two programmabl e i nputs and two progranmmabl e

out put s.

Al'l card readers that utilize keypad controls along with a reader

and shall neet the follow ng specifications

a. Entry control keypads shall use a uni que conbi nation of
al phanuneric and other synbols as an identifier. Keypads shal
contain an integral al phanuneric/special synbols keyboard with
synbol s arranged in ascending ASCI| code ordinal sequence
Comuni cati ons protocol shall be conpatible with the |oca
processor

b. Shall include a Light Emitting Diode (LED) or other type of
visual indicator display and provide visual or visual and audible
status indications and user pronpts. The display shall indicate
power on/off, and whether user passage requests have been
accepted or rejected. The design of the keypad display or keypad
enclosure shall limt the maxi mum horizontal and vertical view ng
angl es of the keypad. The nmaxi mum horizontal view ng angle shal
be plus and mnus five (5) degrees or less off a vertical plane
perpendi cul ar to the plane of the face of the keypad display. The
maxi mum vertical viewi ng angle shall be plus and m nus 15 degrees
or less off a horizontal plane perpendicular to the plane of the

face of the keypad displ ay.
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c. Shall respond to passage requests by generating a signal to the
| ocal processor. The response tinme shall be 800 mlliseconds or
less fromthe tinme the |ast al phanuneric synbol is entered until
a response signal is generated.

d. Shall be powered fromthe source as designed and shall not
di ssipate nore than 150 Watts.

e. Shall be suitable for surface, sem-flush, pedestal, or
weat her proof nounting as required.

f. Shall provide a neans for users to indicate a duress situation by
entering a special code.

13. Card readers shall cone in the follow ng formats:

a. Magnetic Stripe Card Reader

1) Shall be utilized during the transition fromthe existing
technol ogy to the contactless smart card technol ogy as defined
in Fl PS-201.

2) Shall read credential cards that utilize single |ayer 4000
units of magnetic field strength per nagnetic tape material .

3) The magnetic tape material shall be coated with Teflon and
affixed to the back of the credential card near the top. This
reader shall allow the card to either be sw ped or inserted
into the reader.

4) Shall neet or exceed the follow ng mni mum technical

characteristics:

Card Speed 5 to 30 inches (203 to 1270mm) per
second

Data Rate 1 nms per bit

Connecti ons Plug-in with 8" (200m) pigtail cable

Qut put For mat 26 or 34-bit

Power Per Manufacturers Specifications

Lifetinme 250, 000 wear cycles with a MIBF

22,000 hours

Error Rate 5% fal se reject 2x10-6 fal se accept

Static Discharge Wt hstands up to 20,000 volts

LED If required per the design package.
Card For nat EMPI 26 or 34-bit ANSI/ABA Al bits
Qut put For mat Cl ock-and-Data up to 37 characters 10

Digit ANSI/ABA 26 or 34-bit

b. Wegand Card Reader:
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1) Shall be utilized during the transition fromthe existing
technol ogy to the contactless smart card technol ogy as defined
in Fl PS-201.

2) Shall read credential cards which are encoded usi ng W egand
effect ferronagnetic wires lam nated into the credential card.

3) Shall create a magnetic field and output a coded
representati on of the unique pattern of magnetic flux changes
produced by noving the credential card through the card
r eader.

4) The output shall be a series of electrical signals and shall
constitute a unique identification code nunber.

5) Wegand credential cards shall use at |east 24 binary digits
to generate a unique credential card identification code.

6) The card reader shall neet or exceed the follow ng technical
characteristics:

Card Speed 5 to 30 inches (203 to 1270m) per
second

Data Rate 1ms per bit

Connecti ons RJ- 45 Jack or nulti- conductor quick
di sconnect

Qut put Formats 26 or 34-bit

Power Per Manufacturers Specifications

Lifetine 600, 000 pass read head

Error Rate fal se accept

Static Discharge W t hst ands 20, 000 volts

LED If required per the design package

Card Qutput Format | EMPI 26 or 34-bit ANSI/ABA All bits
Cl ock-and-Data up to 37 characters 10
Digit ANSI/ABA 26 or 34-bit

c. Contactless Smart Cards and Readers:
1) Smart card readers shall read credential cards whose
characteristics of size and technol ogy neet those defined by
1SO'| EC 7816, 14443, 15693.
2) The readers shall have "flash" downl oad capability to
accommpdat e card format changes.
3) The card reader shall have the capability of reading the card

data and transmtting the data to the main nonitoring panel.
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The card reader shall be contactless and neet or exceed the

follow ng technical characteristics:

a) Data Qutput Formats: FIPS 201 |ow outputs the FASC-N in an
assortnment of Wegand bit formats from 40 — 200 bits. FIPS
201 nedi um out puts a conbi nati on FASC-N and HVAC i n an
assortnent of Wegand bit formats from 32 — 232 bits. Al
Wegand formats or the upgradeability fromLow to Medi um
Level s can be field configured with the use of a conmand
card.

b) FIPS 201 readers shall be able to read, but not be limted
to, DESfire and i CLASS cards.

Reader range shall conply with |1SO standards 7816, 14443, and
15693, and also take into consideration conditions, are at
a mnimm1ll” to 2" (2.5 -5 cm.

d. Proximty (PROX) Card Reader:

1)

2)

3)

4)

5)

Shall be utilized during the transition fromthe existing
technol ogy to the contactless smart card technol ogy as defined
in FIPS-201.

Shal | use active/passive proximty detection and shall not

require contact with the proximty credential card for

operati on.

a) Active detection proximity card readers shall provi de power
to conpatible credential cards through nmagnetic induction
and receive and decode a unique identification code nunber
transmtted fromthe credential card.

b) Passive detection proximty card readers shall use a swept-
frequency, radio frequency field generator to read the
resonant frequencies of tuned circuits |lam nated into
conpati bl e credential cards. The resonant frequencies read
shal | constitute a unique identification code nunber.

Shall read proximty cards in a range fromO to at |east six

(6) inches (0 to at least 15 cn) fromthe reader. The

credential card design shall allow for a m ni numof 32,000

uni que identification codes per facility.

Shall be able to read cards fromtwo (2) inches (5cn) to 6

i nches (15cm.

For exterior parking lots or garages shall be 16 inches (40

cm.
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6) The operating frequency shall be determ ned by the type of
access control systembeing utilized.
e. Credential Cards: Shall be in accordance with FIPS 201 and
controlled by the PIV enrollnment and i ssuance system
G Picture ID and Badgi ng Station:

1. Shall be FIPS 201 conpliant and will be controlled by the PIV
enrol I ment and issuance system

2. Shall provide a formbased interface for the entry of badge hol der
data and access information. Al data, including i mages, shall be
stored on the system server.

3. Shall allow imge and signature capture for use in badge production,
and provides tools for badge design. Both video and digital caneras
may be utilized.

4. Shall neet the followi ng mninmum characteristics:

W ndows 2000/ XP

Support for all ID Cards, Reader and Printer Technol ogi es
Centralized User Enroll ment

Password Protected

Hi gh Speed Photo Capture

Si gnature and/or Bionetric Data Capture

TP 0 T

Digital Certificate Managenent

o «Q

Report Gener ator

i. Intelli-Check ID Check Integration or Equival ent
j. Photo Capture via Digital or Video Canera

k. I'n-line Encoding of Magnetic Stripe and Barcode
|. ZD (PDF-417) Barcode Support

| mage Conpression Control

I mage FX Gallery

© 2 3

Pr ogr am Badge
p. Chromakey and Ghosti ng
H. Portal Control Devices:
1. Shall be used to assist the PACS.
2. Such devices shall:
a. Provide a means of nonitoring the doors status.
b. Allow for exiting a space via either a push button, request to
exit, or panic/crash bar.
c. Provide a means of override to the PACS via a keypad or key
bypass.
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Assi st door operations utilizing automatic openers and cl osures.

Provi de a secondary neans of access to a space via a keypad.

Shal |l be connected to and nonitored by the main PACS panel .

Shall be installed in a manner that they conply with:

a.
b.
c.

The Uni form Federal Accessibility Standards (UFAS)
The Anericans with Disabilities Act (ADA)
The ADA Standards for Accessible Design

Shal | provide a secondary neans of access control within a secure

ar ea.

Keypads: Refer to Section 2.2.F. 12 for keypad requirenents.

Push-Button Switches:

a.

Shal |l be monentary contact, back |lighted push buttons, and
stainl ess steel switch enclosures for each push button as shown.
Buttons are to be utilized for secondary means of releasing a

| ocki ng nmechani sm

In an area where a push button is being utilized for rempte
access of the locking device then no nore than two (2) buttons
shal | operate one door fromw thin one secure space. Buttons will
not be wired in series with one other.

In an area where locally stationed guards control entry to

nmul tiple secure points via renpte switches. An interface board
shal | be designed and constructed for only the anpunt of buttons
it shall house. These buttons shall be flush mounted and clearly
| abel ed for ease of use. Al buttons shall be connected to the
PACS and SMS system for nonitoring purposes.

Shal | have doubl e-break silver contacts that will make 720 VA at

60 anperes and break 720 VA at 10 anperes.

Crash Bar:

a.

Emergency Exit with Alarm (Panic):

1. Entry control portals shall include panic bar energency exit
har dwar e as desi gned.

2. Panic bar energency exit hardware shall provide an al arm shunt
signal to the PACS and SMS.

3. The panic bar shall include a conspicuous warning sign with
one (1) inch (2.5 cm high, red lettering notifying personnel
that an alarmwill be annunciated if the panic bar is

oper at ed.
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4. Operation of the panic bar hardware shall generate an
intrusion alarmthat reports to both the SMS and Intrusion
Det ection System The use of a micro switch installed within
the panic bar shall be utilized for this.

5. The panic bar shall a fully mechanical connection only and
shall not depend upon el ectric power for operation.

6. The panic bar shall be conpatible with nortise or rim nount
door hardware and shall operate by retracting the bolt
manual |y by either pressing the panic bar or with a key by-
pass. Refer to Section 2.2.1.9 for key-bypass specifications.

Nor mal Exit:

1) Entry control portals shall include panic bar non-energency
exit hardware as designed.

2) Panic bar non-energency exit hardware shall be nonitored by
and report to the SMs.

3) Operation of the panic bar hardware shall not generate a
locally audible or an intrusion alarmw thin the IDS.

4) When exiting, the panic bar shall depend upon a nmechani cal
connection only. The exterior, non-secure side of the door
shall be provided with an electrified thunb latch or lever to
provi de access after the credential |.D. authentication by the
SMVB.

5) The panic bar shall be conpatible with nortise or rim nount
door hardware and shall operate by retracting the bolt
manual |y by either pressing the panic bar or with a key by-
pass. Refer to Section 2.2.1.9 for key-bypass specifications.
The strikes/bolts shall include a mcro switch to indicate to
the system when the bolt is not engaged or the strike
nmechani smis unl ocked. The signal switches shall report a
forced entry to the systemin the event the door is left open

or accessed without the identification credentials.

9. Key Bypass:

a.

Shall be utilized for all doors that have a nortise or rim

nount ed door hardware.

Each door shall be individually keyed with one nmaster key per
secured area.

Cylinders shall be six (6)-pin and nade of brass or equivalent.
Keys for the cylinders shall be constructed of solid material and
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produced and cut by the same distributor. Keys shall not be
purchased, cut, and supplied by multiple dealers.

Al'l keys shall have a serial nunber cut into the key. No two
serial nunbers shall be the sane.

Al'l keys and cylinders shall be stored in a secure area that is

noni tored by the Intrusion Detection System

10. Autonatic Door Opener and C oser:

a.
b.

Shal | be | ow energy operators.

Door closing force shall be adjustable to ensure adequate closing

control .

Shal | have an adj ustabl e back-check feature to cushion the door

opening speed if opened violently.

Mot or assi st shall be adjustable fromO to 30 seconds in five (5)

second increnents. Mtor assist shall restart the tinme cycle with

each new activation of the initiating device.

Unit shall have a three-position selector node switch that shall

permt unit to be switched “ON' to nonitor for function

activation, switched to “H O for indefinite hold open function
or switched to “OFF,” which shall deactivate all control
functions but will allow standard door operation by neans of the

i nternal mechanical closer.

Door control shall be adjustable to provide conpliance with the

requirenents of the Anericans with Disabilities Act (ADA) and

ANSI standards A117. 1.

Al'l automatic door openers and closers shall:

1) Meet UL standards.

2) Be fire rated.

3) Have push and go function to activate power operator or power
assi st function.

4) Have push button controls for setting door close and door open
posi tions.

5) Have open obstruction detection and cl ose obstruction
detection built into the unit.

6) Have door closer assenbly with adjustable spring size, back-
check val ve, sweep valve, latch valve, speed control valve and
pressure adjustment valve to control door closing.

7) Have notor start-up delay, vestibule interface delay; electric
| ock delay and door hold open delay up to 30 seconds. All
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operators shall close door under full spring power when power
is renoved.

8) Are to be hard wired with power input of 120 VAC, 60Hz and
connected to a dedicated circuit breaker |ocated on a power
panel reserved for security equi pnment.

|. Door Status Indicators:
1. Shall nonitor and report door status to the SMS.
2. Door Position Sensor:

a. Shall provide an open or closed indication for all doors operated
on the PACS and report directly to the SMs.

b. Shall also provide alarminput to the Intrusion Detection System
for all doors operated by the PACS and all other doors that
require nonitoring by the intrusion detection system

c. Switches for doors operated by the PACS shall be double pole
doubl e throw (DPDT). One side of the switch shall nonitor door
position and the other side if the switch shall report to the
intrusion detection system For doors with el ectromagnetic | ocks
a magneti c bondi ng sensor (MBS) can be used in place of one side
of a DPDT switch, in turn allowing for the use of a single pole
double throw (SPDT) switch in it place of a DPDT switch.

d. Switches for doors not operated by the PACS shall be SPDT and
report directly to the IDS.

e. Shall be surface or flush nmounted and wi de gap with the ability
to operate at a maxi mum di stance of up to 2" (5 cm.

3. Request-to-Exit (RTE):

a. Shall be utilized to de-energize the | ocking hardware on a door
to allow for exiting a secure area.

b. Shall be either an infrared sensor or a push button.

c. Infrared sensors shall neet the follow ng mnimum technical
characteristics:

Al ar m Qut put 2 Form"C' relay contacts

I ndi cators 1 activation LED

Power Requirenents 12 or 24 VAC, 12 or 24 VDC,
26 M\ @12 VDC

Rel ay Latch Time Adjustable to 60 seconds

J. Entry Control Devices:
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Shall be hardwired to the PACS main control panel and operated by
either a card reader or a bionetric device via a relay on the main
control panel.

Shall be fail-safe in the event of power failure to the PACS system

Shal |l operate at 24 VCD, with the exception of turnstiles and be

powered by a separate power supply dedicated to the door control

system Each power supply shall be rated to operate a m ni num of two
doors simultaneously without error to the systemor overload the
power supply unit.

Shal | have a di ode or netal-oxide veristor (M) to protect the

controller and power supply fromreverse current surges or back-

check.

El ectric Strikes/Bolts: Shall be:

a. Made of heavy-duty construction and tanper resistant design.

b. Tested to over one nmillion cycles.

c. Rated for a mninmmof 1000 | bs. hol ding strength.

d. Utilize an actuating solenoid for the strike/bolt. The sol enoid
shall nmove fromfully open to fully closed position and back in
not nore than 500 mlliseconds and be rated for continuous duty.

e. Uilize a signal switch that will indicate to the systemif the
strike/bolt is not engaged or is unlocked when it should be
secur ed.

f. Flush nounted within the door frame.

El ectric Mortise Locks: Shall be installed within the door and an

electric transfer hinge shall be utilized to allow the wires to be

transferred fromthe door frame to the lock. If utilized with a

doubl e door then the lock shall be installed inside the active |eaf.

El ect romagnetic Locks:

a. These |ocks shall be w thout nmechanical |inkage utilizing no
nmovi ng parts, and securing the door to its frame solely on
el ectromagnetic force.

b. Shall be conprised of two pieces, the mag-1ock and the door
pl ate. The mag-1ock shall be surface nounted to the door frame
and the door plate shall be surface nounted to the door.

c. Ensure a diode or MV is installed in line with the DC vol tage
suppl yi ng power to the unit in order to prevent back-check on the

system when the mag-1ock is powered.
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d. Shall utilize a magnetic bonding sensor (MBS) to nonitor the door
status and report that status to the SMS.

e. Electromagnetic |ocks shall nmeet the follow ng m ni numtechnical
characteristics:

Operating Vol tage 24 VDC

Current Draw . 5A

Hol di ng Force Swi ng Doors 1500 | bs (675 Kg)
Sliding Doors 500 | bs (225 Kg)

K. Power Supplies:

1. Shall be UL rated and able to adequately power two entry control

2.

devi ces on a continuous base without failure.
Shall meet the follow ng mnimumtechnical characteristics:

I NPUT POVER 110 VAC 60 HZ 2 anp
QUTPUT VOLTAGE 12 VDC Nomi nal (13.8 VDO
24 VDC Nomi nal (27.6 VDQ)
Filtered and Regul ated

BATTERY Dependant on Qutput Vol tage shall
provide up to 14 Ah
QUTPUT CURRENT 10 anp max. @ 13.8 VDC

5 anp max. @27.6 VDC
PRI MARY FUSE SI ZE 6.3 anp (non-renopvabl e)
BATTERY FUSE Sl ZE 12 anmp, 3AG

CHARG NG CIRCUI T Built-in standard

L. Wres and Cabl es

1.

Shal | nmeet or exceed the manufactures reconmendations for power and
si gnal .

Shall be carried in an enclosed conduit system wutilizing

el ectromagnetic tubing (EMI) to include the equivalent in flexible
metal, rigid galvanized steel (RGS) to include the equival ent of
liquid tight, polyvinylchloride (PVC) schedul e 40 or 80.

Al'l conduits will be sized and installed per the NEC. Al security
system si gnal and power cables that traverse or originate in a high

security office space will contained in either EMI or RGS conduit.
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4. Al conduit, pull boxes, and junction boxes shall be clearly narked
every with colored pernmanent tape or paint that will allowit to be
di stingui shed fromall other conduit and infrastructure.

5. Conduit fills shall not exceed 50 percent unless otherw se
docunent ed.

6. A pull rope shall be pulled along with signal and power cables to
assist in future work.

7. At all locations where core drilling is conducted to allow for
conduit to be installed, then fire stopping shall be applied to that
ar ea.

8. High power and signal cables shall not share the same conduit and
shal | be kept separate up to the point of connection. H gh power for
the security systemshall be defined as any cable or sets of cables
carrying 30 VDC/ VAC or hi gher.

9. Signal Cables:

a. Shall neet or exceed all specifications and requirenents called
out by the manufactures.

b. Shall be twi sted pairs.

c. Al cables and conductors, except fiber optic cables, that act as
a control, conmunication, or signal lines shall include surge
protection. Surge protection shall be furnished at the equi pnent
end and additional triple electrode gas surge protectors rated
for the application on each wire line circuit shall be installed
within 3 feet, (1 meter) of the building cable entrance. The
inputs and outputs shall be tested in both normal and common node
using the follow ng wave forns:

1) A 10 microsecond rise time by 1000 nicrosecond pul se w dth
waveformwith a peak vol tage of 1500 volts and peak current of
60 anperes.

2) An 8 microsecond rise tinme by 20 m crosecond pul se wi dth wave
formwith a peak voltage of 1000 volts and peak current of 500
anperes.

10. Power Cables:

a. Shall be rated for either 110 or 220 VAC, 50 or 60 Hz, and shall
conply with VA Master Spec 26 05 21 Low Voltage El ectrical Power
Conductors and Cables (600 Volts and Bel ow).

b. Shall be sized according and conply with the NEC. High voltage
power cables will be a mininmumof three conductors, 14 AWG
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stranded, and coated with a non-conductive pol yvinyl chloride
(PVQO) jacket.

c. Low Vol tage Power Cabl es:

1) Al cables shall be a mninumof 18 AWG Stranded and have a
pol yvi nyl chl ori de outer jacket.

2) Specific cable size shall determ ned using a basic voltage
over distance calculation and shall conply with the NEC s
requi renents for |ow voltage cabl es.

d. Al equipnent connected to AC power shall be protected from
surges. Equi pment protection shall withstand surge test waveforns
described in | EEE C62.41. Fuses shall not be used as a means of
surge protection.

2.3 I NSTALLATION KI'T

A. Ceneral: The kit shall be provided that at, a mninumincludes all

connectors and ternminals, |abeling systens, audio spade lugs, barrier
strips, punch blocks or wire wap termnals, heat shrink tubing, cable
ties, solder, hangers, clanmps, bolts, conduit, cable duct, and/or cable
tray, etc., required to acconplish a neat and secure installation. Al
wires shall terminate in a spade lug and barrier strip, wire wap
term nal or punch block. Unfinished or unlabel ed wire connections
shall not be allowed. Al unused and partially opened installation kit
boxes, coaxial, fiber-optic, and twi sted pair cable reels, conduit,
cable tray, and/or cable duct bundles, wire rolls, physical
installation hardware shall be turned over to the Contracting Oficer.
The following sections outlined are the minimumrequired installation
sub-kits:
1. System Groundi ng:

a. The grounding kit shall include all cable and installation
hardware required. Al head end equi pnent and power supplies
shal |l be connected to earth ground via internal building wring,
according to the NEC

b. This includes, but is not limted to:

1) Coaxial Cable Shields
2) Control Cable Shields
3) Data Cable Shields

4) Equi prent Racks

5) Equi pnent Cabi nets

6) Conduits
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7) Cabl e Duct bl ocks
8) Cable Trays

9) Power Panels

10) Grounding

11) Connector Panels

2. Coaxial Cable: The coaxial cable kit shall include all coaxial
connectors, cable tying straps, heat shrink tabbing, hangers,
clanps, etc., required to acconplish a neat and secure installation.

3. Wre and Cable: The wire and cable kit shall include all connectors
and term nals, audio spade |lugs, barrier straps, punch blocks, wire
wrap strips, heat shrink tubing, tie waps, solder, hangers, clanps,
| abels etc., required to acconplish a neat and orderly installation.

4. Conduit, Cable Duct, and Cable Tray: The kit shall include all
conduit, duct, trays, junction boxes, back boxes, cover plates, feed
t hrough ni ppl es, hangers, clanps, other hardware required to
acconplish a neat and secure conduit, cable duct, and/or cable tray
installation in accordance with the NEC and this docunent.

5. Equi pment Interface: The equiprment kit shall include any item or
quantity of equiprment, cable, nmounting hardware and material s needed
to interface the systems with the identified sub-systen(s) according
to the CEM requirenments and this docunent.

6. Labels: The labeling kit shall include any itemor quantity of
| abel s, tools, stencils, and nmaterials needed to | abel each
subsystem according to the OEM requi rements, as-installed draw ngs,
and this docunent.

7. Docunentation: The docurmentation kit shall include any item or
quantity of itens, conputer discs, as installed draw ngs, equipnent,
mai nt enance, and operation manuals, and OEM naterials needed to
provi de the system docunentation as required by this docunent and
expl ai ned herein.

PART 3
3.1 | NSTALLATI ON

A. Systeminstallation shall be in accordance with UL 294, manufacturer
and rel ated docurments and references, for each type of security
subsyst em desi gned, engi neered and install ed.

B. Components shall be configured with appropriate “service points” to

pi npoint systemtrouble in | ess than 30 m nutes.
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C. The Contractor shall install all system conponents including Government

furni shed equi pment, and appurtenances in accordance with the
manufacturer's instructions, documentation listed in Sections 1.4 and
1.5 of this docunent, and shall furnish all necessary connectors,

term nators, interconnections, services, and adjustnments required for a
operabl e system

The PACS will be designed, engineered, installed, and tested to ensure
all conmponents are fully conpatible as a systemand can be integrated
with all associated security subsystens, whether the systemis a stand
al one or a network.

For integration purposes, the PACS shall be integrated where
appropriate with the followi ng associated security subsystens:

1. CCTV:

a. Provide 24 hour coverage of all entry points to the perineter and
agency buildings. As well as all energency exits utilizing a
fixed color canera.

b. Be able to nmonitor, control and record caneras on a 24 hours
basi s.

c. Be progranmed automatically call up a camera when an access point
is but into an alarmstate.

d. For additional PACS systemrequirenents as they relate to the
CCTV, refer to Section 28 23 00, VIDEO SURVEI LLANCE.

2. EPPS:
a. Be progranmed to go into an alarm state when a duress al arm panic
device is activated, and notify the Access Control System and
Dat abase Managenent of an al arm event.
b. For additional PACS requirements as they relate to the EPPS,
refer to Section 28 26 00, ELECTRONI C PERSONAL PROTECTI ON SYSTEM
Integration with these security subsystens shall be achi eved by
conputer progranmng or the direct hardwiring of the systens.
For progranmm ng purposes refer to the nanufacturers requirenents for
correct system operations. Ensure conputers being utilized for system
integration neet or exceed the m ni num system requirenents outlined on
the systens software packages.
The Contractor shall visit the site and verify that site conditions are
in agreement with the design package. The Contractor shall report all
changes to the site or conditions that will affect performance of the
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system The Contractor shall not take any corrective action w thout

witten perm ssion fromthe Governnent.

The Contractor shall visit the site and verify that site conditions are

in agreenment/conpliance with the design package. The Contractor shall

report all changes to the site or conditions that will affect

performance of the systemto the Contracting Officer in the formof a

report. The Contractor shall not take any corrective action w thout

witten permssion received fromthe Contracting Oficer.

Exi sting Equi pnent:

1. The Contractor shall connect to and utilize existing door equipnent,
control signal transmssion |lines, and devices as outlined in the
desi gn package. Door equipnent and signal lines that are usable in
their original configuration w thout nodification may be reused with
Contracting O ficer approval.

2. The Contractor shall performa field survey, including testing and
i nspection of all existing door equipnent and signal |ines intended
to be incorporated into the PACS, and furnish a report to the
Contracting Oficer as part of the site survey report. For those
itens considered nonfunctioning, provide (with the report)
specification sheets, or witten functional requirenments to support
the findings and the estinmated cost to correct the deficiency. As
part of the report, the Contractor shall include a schedule for
connection to all existing equipnent.

3. The Contractor shall nmake witten requests and obtain approval prior
to di sconnecting any signal lines and equi pment, and creating
equi prent downtime. Such work shall proceed only after receiving
Contracting O ficer approval of these requests. If any device fails
after the Contractor has commenced work on that device, signal or
control line, the Contractor shall diagnose the failure and perform
any necessary corrections to the equi pment.

4. The Contractor shall be held responsible for repair costs due to
Contractor negligence, abuse, or inproper installation of equipnent.

5. The Contracting O ficer shall be provided a full list of all
equi pnrent that is to be renpved or replaced by the Contractor, to
i ncl ude description and serial /manuf acturer nunbers where possible.
The Contractor shall dispose of all equipnment that has been renoved
or replaced based upon approval of the Contracting Oficer after
reviewi ng the equi pnment rermoval list. In all areas where equi pment
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is renpved or replaced the Contractor shall repair those areas to
mat ch the current existing conditions.

K. Encl osure Penetrations: Al enclosure penetrations shall be fromthe
bottom of the encl osure unless the system design requires penetrations
fromother directions. Penetrations of interior enclosures involving
transitions of conduit frominterior to exterior, and all penetrations
on exterior enclosures shall be sealed with rubber silicone sealant to
preclude the entry of water and will conply with VA Mster
Specification 07 84 00, Firestopping. The conduit riser shall termnate
in a hot-dipped gal vani zed netal cable terminator. The term nator shall
be filled with an approved seal ant as recommended by the cable
manuf acturer and in such a manner that the cable is not danmged.

L. Cold Galvanizing: Al field welds and brazing on factory gal vani zed
boxes, encl osures, and conduits shall be coated with a cold gal vani zed
paint containing at |east 95 percent zinc by weight.

M Control Panels:

1. Connect power and signal lines to the controller.

2. Program the panel as outlined by the design and per the
manuf acturer’s progranm ng gui delines.

N. SMs:

1. Coordinate with the VA agency’s I T personnel to place the conputer
on the local LAN or Intranet and provide the security system
protection levels required to insure only authorized VA personnel
have access to the system

2. Program and set-up the SM5 to ensure it is in fully operation.

O Card Readers:

1. Connect all signal inputs and outputs as shown and specified.

Term nate input signals as required.

Program and address the reader as per the design package.

P wDn

Readers shall be surface or flushed nounted and all appropriate
har dware shall be provided to ensure the unit is installed in an
encl osed conduit system
P. Portal Control Devices:
1. Install all signal input and output cables as well as all power
cabl es.
2. Devices shall be surface or flush nounted as per the design package.
3. Programall devices and ensure they are working.
Q Door Status Indicators:
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Install all signal input and output cables as well as all power

cabl es.

RTE' s shall be surface nounted and angled in a manner that they
cannot be conprom sed fromthe non-secure side of a w ndowed door,
or allow for easy release of the |ocking device froma distance no
greater than 6 feet fromthe base of the door.

Door position sensors shall be surface or flush mounted and wi de gap

with the ability to operate at a maxi mum di stance of up to 2" (5

cm.

R Entry Control Devices:

1.
2.
3.

Install all signal input and power cabl es.

Strikes and bolts shall be nounted within the door frane.

Mortise | ocks shall be mounted within the door and an electric
transfer hinge shall be utilized to transfer the wire fromw thin
the door frame to the nortise |ock inside the door.

El ectromagnetic | ocks shall be installed with the mag-1ock nounted

to the door frame and the netal plate nounted to the door.

S. System Start-Up:

1.

The Contractor shall not apply power to the PACS until the follow ng

itenrs have been conpl et ed:

a. PACS equipnent itens and have been set up in accordance with
manuf acturer's instructions.

b. A visual inspection of the PACS has been conducted to ensure that
def ective equi pment itenms have not been installed and that there
are no | oose connections.

c. Systemwiring has been tested and verified as correctly connected
as indicat ed.

d. Al systemgrounding and transient protection systens have been
verified as installed and connected as indicated.

e. Power supplies to be connected to the PACS have been verified as
the correct voltage, phasing, and frequency as indicated.

Satisfaction of the above requirenents shall not relieve the

Contractor of responsibility for incorrect installation, defective

equi pment items, or collateral danmge as a result of Contractor work

efforts.

T. Supplenental Contractor Quality Control:

1. The Contractor shall provide the services of technical

representatives who are famliar with all conponents and
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installation procedures of the installed PACS; and are approved by
the Contracting O ficer.

2. The Contractor will be present on the job site during the
preparatory and initial phases of quality control to provide
techni cal assistance.

3. The Contractor shall also be available on an as needed basis to
provi de assistance with foll ow up phases of quality control.

4. The Contractor shall participate in the testing and validation of
the system and shall provide certification that the systeminstalled
is fully operational as all construction docunment requirenents have
been ful filled.

3.2 TESTI NG AND TRAI NI NG
Al testing and training shall be conpliant with the VA General
Requi renents, Section 01 00 00, GENERAL REQUI REMENTS.
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SECTI ON 28 13 16
ACCESS CONTRCL SYSTEM AND DATABASE MANAGEMENT

PART 1 — CGENERAL
1.1 DESCRI PTI ON

Provide and install a conplete Access Control System and Dat abase

Management as specified in this section

1.2 RELATED WORK

A

J.
K

For firestopping application and use, Section 07 84 00,

FI RESTOPPI NG

For all signage and | abeling applications and use, Section 10 14
00, SIGNAGE

For power connections and cables, Section 26 05 21, LOW VOLTAGE
ELECTRI CAL PONER CONDUCTORS AND CABLES (600 VOLTS AND BELOW .

For groundi ng of equi prment, Section 26 05 26, GROUNDI NG AND
BONDI NG FOR ELECTRI CAL SYSTEMS.

For infrastructure, Section 26 05 33, RACEWAY AND BOXES FOR
ELECTRI CAL SYSTEMS.

For perinmeter lighting, Section 26 56 00, EXTERI OR LI GHTI NG

For access control, Section 28 13 11, PHYSI CAL ACCESS CONTRCL
SYSTEM ( PACS) .

For security caneras, Section 28 23 00, VIDEO SURVEI LLANCE

For energency and interior comruni cati ons, Section 28 26 00,
ELECTRONI C PERSONAL PROTECTI ON SYSTEM ( EPPS)

For Warranty of Construction see GENERAL CONDI Tl ONS.

For General Requirenments, Section 01 00 00, GENERAL REQUI REMENTS.

1.3 QUALITY ASSURANCE

A

The Contractor shall be responsible for providing, installing,
and the operation of the Access Control System and Dat abase
Managenent as shown. The Contractor shall al so provide
certification as required.

The security systemshall be installed and tested to ensure al
conponents are fully conpatible as a system and can be integrated
with all associated security subsystens, whether the security
systemis stand-alone or a part of a Information Technology (IT)
conput er net worKk.

The Contractor or security sub-contractor shall be a licensed
security Contractor as required within the state or jurisdiction
of where the installation work is being conducted.
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1.4 SUBM TTALS

A. Subnmit belowitens in conjunction with Master Specification
Sections 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES, and
Section 02 41 00, DEMOLITION

B. Provide certificates of conpliance with Section 1.3, Qality
Assur ance.

C. Provide a pre-installation and as-built design package in both
el ectronic format and on paper; drawi ng submttals shall be per
t he established project schedule.

D. Pre-installation design and as-built packages shall include, but
not be limted to:

1. Index Sheet that shall

a. Define each page of the design package to include facility
nane, building name, floor, and sheet nunber.

b. Provide a list of all security abbreviations and synbol s.

c. Reference all general notes that are utilized within the
desi gn package.

d. Specification and scope of work pages for all security
systens that are applicable to the design package that
will:

1) Qutline all general and job specific work required
wi thin the design package.

2) Provide a device identification table outlining device
Identification (ID) and use for all security systens
equi prent utilized in the design package.

2. Drawing sheets that will be plotted on the individual floor
pl ans or site plans shall

a. Include a title block as defined above.

b. Define the drawi ngs scale in both standard and netric
nmeasur enent s.

Provi de device identification and | ocati on.

d. Address all signal and power conduit runs and sizes that
are associated with the design of the electronic security
system and other security elenents (e.g., barriers, etc.).

e. ldentify all pull box and conduit |ocations, sizes, and

fill capacities.
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f. Address all general and drawi ng specific notes for a
particul ar draw ng sheet.

A riser drawing for each applicable security subsystem shall:

a. Indicate the sequence of operation.

b. Rel ationship of integrated conponents on one di agram

c. Include the nunber, size, identification, and maxi mum
| engt hs of interconnecting wres.

d. Wre/cable types shall be defined by a wire and cabl e
schedul e. The schedul e shall utilize a lettering system
that will correspond to the wire/cable it represents
(example: A =18 AWF 1 Pair Twi sted, Unshielded). This
schedul e shall al so provide the manufacturer’s nane and
part nunber for the wire/cable being installed.

4. A systemdrawi ng for each applicable security system shall:
a. ldentify how all equipnent within the system fromnmain
panel to device, shall be laid out and connect ed.
b. Provide full detail of all system conponents wiring from
poi nt -t o- poi nt .
c. ldentify wire types utilized for connection,
i nterconnection with associate security subsystens.
d. Show device |l ocations that correspond to the floor plans.
e. Al general and drawi ng specific notes shall be included
with the system draw ngs.
5. A schedule for all of the applicable security subsystens shall
be included. Al schedul es shall provide the follow ng
i nformation:
a. Device ID
b. Device Location (e.g. site, building, floor, room nunber,
| ocation, and description).
Mounting type (e.g. flush, wall, surface, etc.).
Power supply or circuit breaker and power panel nunber.
e. In addition, for the CCTV Systens, provide the canera |D,
canera type (e.g. fixed or pan/tilt/zoom (P/T/Z), lens type
(e.g. for fixed caneras only) and housi ng nodel nunber.
6. Detail and elevation drawi ngs for all devices that define how
they were installed and nount ed.
E. Pre-installation design packages shall be reviewed by the

Contractor along with a VA representative to ensure all work has
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been conpleted. Al reviews shall be conducted in accordance with
t he project schedule. There shall be four (4) stages to the

revi ew process:

1. 35 percent

2. 65 percent

3. 90 percent

4. 100 percent

Provi de manufacturer security system product cut-sheets. Submt
for approval at |east 30 days prior to commrencenent of forma
testing, a Security System Operational Test Plan. Include
procedures for operational testing of each conponent and security
subsystem to include perfornmance of an integrated systemtest.
Submit manufacture’s certification of Underwiters Laboratories,
Inc. (UL) listing as specified. Provide all maintenance and
operating manual s per Section 01 00 00, GENERAL REQUI REMENTS.

1.5 APPLI CABLE PUBLI CATI ONS

A

The publications |isted bel ow (including amendnents, addenda,
revi sions, supplenment, and errata) forma part of this
specification to the extent referenced. The publications are
referenced in the text by the basic designation only.
American National Standards Institute (ANSI)/El ectronic
Industries Alliance (EIA):

310D. . . ..o Racks, Panels, and Associ ated Equi pnent
Nati onal El ectrical Manufactures Association (NEMA):

250-03. ... .. Encl osures for Electrical Equipnent
Nati onal Fire Protection Association (NFPA):

70-05. ... . Article 780-National Electrical Code
Underwriters Laboratories, Inc. (UL):

752-05. ... ... Bal listic Level Protection (Cass Il1l)
827-96. ... .. .. ... Central Station Al arm Services

1981-03. ... ... . Central Station Automation System

Uni form Federal Accessibility Standards (UFAS) 1984
Americans with Disabilities Act (ADA) 1975
ADA St andards for Accessible Design 1994

1.6 WARRANTY OF CONSTRUCTI ON

Warrant CCTV System work subject to the Article “Warranty of
Construction” of FAR clause 52.246-21.
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PART 2 — PRODUCTS

2.1 EQUI PMENT AND MATERI ALS

A. Al equi pment associated within the Access Control System and
Dat abase Managenent shall be UL 827 and UL 1981 conpliant and
rated for continuous operation. Environnental conditions (i.e.
tenperature, humdity, wind, and seismic activity) shall be taken
under consideration at each facility and site location prior to
installation of the equipment.

B. All equipnment shall operate on a 120 volts alternating current
(VAC); 60 Hz AC power system unless docunented otherw se in
subsequent sections listed within this specification. Al
equi prent shall have a back-up source of power that will provide
a mnimum of 96 hours of run time in the event of a | oss of
primary power to the facility.

C. The systemshall be designed, installed, and programed in a
manner that will allow for easy of operation, progranmm ng,
servi cing, maintenance, testing, and upgrading of the system

D. Al equiprment and materials for the systemwill be conpatible to
ensure correct operation

2.2 EQUI PMENT | TEMS

A. The Access Control System and Dat abase Managenent shall be set up
as a Security System Network (SSN)

B. A SSN shall provide full interface with all conponents of the
security subsystem as foll ows:

1. Shall allow for conmunication between the Access Contro
System and Dat abase Managenment and all subordi nate work and
noni toring stations, enrollnment centers for badgi ng and
bi ometric devices as part of the PACS, |ocal annunciation
centers, the electronic Security Managenent System (SM5), and
all other VA redundant or backup comrand center or other
wor kst ati ons | ocati ons.

2. Shall provide automatic continuous comunication with al
systens that are nonitored by the Access Control System and
Dat abase Managenent, and shall automatically annunci ate any
conmuni cation failures or systemalarnms to the Access Contro

System and Dat abase Managenent operator providing
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identification of the system nature of the alarm and

| ocation of the alarm

Control ling devices shall be utilized to interface the Access
Control System and Dat abase Management with all field devices.
The Access Control System and Dat abase Managenent and security
console will be supported by an uninterrupted power supply
(UPS) or dedi cated backup generator power circuit.

The Access Control System and Dat abase Managenment shall house
the foll owi ng equipnent i.e. refer to individual master
specifications for each security subsystenm s specific
requirenents:

a. Security Consol e Bays and Equi pnent Racks

b. Security Network Server and Wrkstation

CCTV Monitoring, Controlling, and Recordi ng Equi pnent

PACS Monitoring and Controlling Equi pment

EPPS Monitoring and Controlling Equi pment

- OO o O

Mai n Panels for all Security Systens
Power Supply Units (PSU) for all field devices

o «Q

Life safety and power nonitoring equi prent

Al'l other building systens deenmed necessary by the VA to
include, but not limted to, heating, ventilation and air
conditioning (HVAC), elevator control, portable radio, fire

alarmmonitoring, and other potential systens.

C. Security Consol e Bays. Shall be EIA 310D conpliant and:

1

Utilize stand-up, sit-down, and vertical equipnent racks in
any conbination to nmonitor and control the security

subsyst ens.

Shal |l be wi de enough for equipnent that requires a m ni mum 19
inch (47.5 cm nounting area.

Shal | be made of netal, furnished with wire ways, a power
strip, a thernostatic controlled bottomor top nounted fan
units, a hinge nounted rear door, a hinge nmounted front door
made of plexiglass, and a | ouvered top. Wen possible, pre-
fabricated (standard off-the-shelf) security consol e equi pnent
shal |l be used in place of custom zed desi gned consol es.

A wire managenent system shall be designed and installed so
that all cables are nmounted in a manner that they do not

interfere with day-to-day operations, are | abeled for quick
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identification, and so that high voltage power cables do not
cause signal interference with | ow voltage and data carrying
cabl es.

Shal | be ergononically designed so that all devices requiring
repetitive interaction with by the operator can be easily
accessed, observed, and acconpli shed.

Controls and di splays shall be |ocated so that they are not
obscured during normal operation. Control and display units
installed with a work bench shall be a minimumof 3 in. (7.5
cm fromall edges of the work bench area.

Al security subsystemcontrols shall be installed within the
sanme operating consol e bay of their associated equi prent.

Vi deo nonitors shall be nounted above all controls within a
consol e bay and positioned in a manner that mnimumstrain is
pl aced on the operator viewi ng themat the console.

Al'l consol e devices shall be | abeled and marked with a m ni mum
of quarter inch bold print.

Al'l non-security related equipnment that is required to be
nmoni tored shall be installed in a console bay separate from
the security subsystem equi pmrent and clearing be identified as
such.

Consol e bays and rel ated equi pnent shall be arranged in
priority order and sequenced based upon their pre-defined
security subsystem operations criticality established by the

Contracting Oficer.

D. Access Control System and Dat abase Managenent and Security

Consol e Configuration:

1

The size shall be defined by the nunber of consol e bays
required to house and operate the security subsystens, as well
as any other factors that may influence the overall design of
t he space.

Shal |l meet the foll owing m ni num spacing requirenents to
ensure that a Access Control System and Dat abase Management is
provi ded to house existing and future security subsystens and
ot her equi prment |isted above.

Shal|l be located in an area within, at a minimum the first
level /line of security defense defined by the VA If the

Access Control System and Dat abase Managenment is to be | ocated
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outside the first level of security, then the area shall be
constructed or retrofit to nmeet or exceed those requirenents
outlined in associated VA Master Specifications.

Shall not be |l ocated within or near an area with little to no
blast mitigation standoff space protection, adjacent to an
outside wall exposed to vehicle parking and traffic, within a
basement or potential flood zone area, in close approxi nately
to major utility areas, or near an exposed air intake(s).
Access shall neet UFAS and ADA accessibility requirenents.
Construction shall be slab to slab and free of w ndows, wth
t he exception of a service window All penetrations into the
room shall be sealed with fire stopping materials. This
material shall apply in accordance with Section 07 84 00,

FI RESTOPPI NG

There will be a main power cut-off button/switch |ocated

i nside the Access Control System and Dat abase Managenent in
the event of an electrical fire or related event occurs.

Shall have a fire alarmdetection unit that is tied into the
mai n building fire alarm system and have at |least two fire
extinguishers located within it.

Shall utilize a fire suppression systemsinmlar to that used
by the VA's conputer and tel econmuni cati ons room operating

ar eas.

Access shall be nonitored and controlled by the PACS via card
reader and fixed canera that utilizes a 2.8mmlens. A1l in
(2.5 cm deadbolt shall be utilized as a nechanical override
for the door in the event of electrical failure of the PACS
card reader, or |ocking mechani sm

There shall only be one point of ingress and egress to and
fromthe Access Control System and Dat abase Managenent. The
door shall be made of solid core wood or better. If a wi ndow
is required for the door, then the wi ndow shall be ballistic
resistant with a MIlar covering

Al'l controlling equi pnent and power supplies that nust be wall
nount ed shall be mounted in a manner that nmaximzes usability
of the Access Control System and Dat abase Managenent wal
space. All equiprment shall be nobunted to three quarter inch

fire retardant plywood. The pl ywood shall be fastened to the
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wal |l fromslab to slab and fixed to the existing walls

supports.

E. Access Control System and Dat abase Managenent Room Ventil ati on

1

Shall meet or exceed all requirements laid out in VA Master
Specification listed in Division 23, HEATING VENTILATI QN, AND
Al R CONDI TI ONI NG

Controls shall be via a separate air handling systemthat
provi des an isolated supply and return system The Access
Control System and Dat abase Management shall have a dedi cated
thernmostat control unit and cut-off switch to be able to shut
off ventilation to the control roomin the event of a

chem cal, biological, or radiological (CBR) event or other

rel ated emergency.

There shall be a louver installed in the control room door to
assist with ventilation of the room The |ouver shall be
exactly 12 x 12 inches (30 x 30 cn) and cl oseabl e.

F. Control Room Lighting:

1

The following factors shall taken into consideration for

lighting of the Access Control System and Dat abase Managenent

and consol e area:

a. Shadows: To reduce eye strain and fatigue, shadows shall be
avoi ded.

b. Gare: The readability of all display panels, |abels, and
equi prent shall not be interfered with or create visibility

pr obl ens.

G Renot e/ Secondary Access Control System and Dat abase Managenent:

For

facilities that have a renote, secondary back-up contro

consol e or workstation shall apply the follow ng requirenents:

1

Installation of an intercomstation or tel ephone line shall be
installed and provide direct one touch call-up for
conmuni cati ons between the primary Access Control System and
Dat abase Managenent and secondary Access Control System and
Dat abase Managenent.

Secondary stations shall not have priority over a primary
Access Control System and Dat abase Managenent.

The primary Access Control System and Dat abase Managenent

shal |l have the ability to shut off power and a signal to a
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secondary control station in the event the area has been
conpr om sed

H Wres and Cabl es:

1

10.

Shal |l meet or exceed the nanufactures recomendati on for power
and si gnal s.

Shall be carried in an encl osed conduit system wutilizing

el ectronagnetic tubing (EMI to include the equivalent in
flexible netal, rigid gal vani zed steel (RGS) to include the
equi valent of liquid tight, polyvinylchloride (PVC) schedul e
40 or 80.

Al conduits will be sized and installed per the NEC. Al
security system signal and power cables that traverse or
originate in a high security office space will contained in
ei ther EMI or RGS conduit.

Al conduit, pull boxes, and junction boxes shall be narked
with col ored pernmanent tape or paint that will allowit to be
di stingui shed fromall other infrastructure conduit.

Conduit fills shall not exceed 50 percent unless otherw se
docunent ed.

A pull string shall be pulled along and provided with signa
and power cables to assist in future installations.

At all locations where there is a wall penetration or core
drilling is conducted to allow for conduit to be install ed,
fire stopping materials shall be applied to that area.

Hi gh voltage and signal cables shall not share the sane
conduit and shall be kept separate up to the point of
connection. High voltage for the security subsystens shall be
any cable or sets of cables carrying 30 VDC/ VAC or hi gher

For all equipnent that is carrying digital data between the
Access Control System and Dat abase Managenent or at a renpte
nonitoring station, it shall not be |less that 20 AWG and
stranded copper wire for each conductor. The cable or each

i ndi vi dual conductor within the cable shall have a shield that
provi des 100% coverage. Cables with a single overall shield
shal | have a tinned copper shield drain wre.

Al'l cables and conductors, except fiber optic cables, that act
as a control, comunication, or signal lines shall include

surge protection. Surge protection shall be furnished at the
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equi pment end and additional triple electrode gas surge

protectors rated for the application on each wire line circuit

shall be installed within three (3) ft. (one (1) m) of the
buil di ng cable entrance. The inputs and outputs shall be
tested in both normal and common node using the foll owi ng wave
forms:

a. A 10 microsecond rise tinme by 1000 m crosecond pul se width
waveformwi th a peak voltage of 1500 watts and peak current
of 60 anperes.

b. An 8 mcrosecond rise tinme by 20 m crosecond pul se width
wave formwith a peak voltage of 1000 volts and peak
current of 500 anperes.

The surge suppression device shall not attenuate or reduce the

vi deo or sync signal under normal conditions. Fuses and rel ays

shal |l not be used as a neans of surge protection

2.3 I NSTALLATION KIT
A. Gener al

1

The kit shall be provided that, at a mnimum includes al
connectors and term nals, |abeling systens, audi o spade | ugs,
barrier strips, punch blocks or wire wap termnals, heat
shrink tubing, cable ties, solder, hangers, clanps, bolts,
conduit, cable duct, and/or cable tray, etc., required to
acconplish a neat and secure installation. Al wres shal
termnate in a spade lug and barrier strip, wire wap termnna
or punch bl ock. Unfinished or unlabeled wire connections shal
not be allowed. Al unused and partially opened installation
kit boxes, coaxial, fiber-optic, and twi sted pair cable reels,
conduit, cable tray, and/or cable duct bundles, wire rolls,
physical installation hardware shall be turned over to the
Contracting O ficer. The followi ng sections outline the

m nimum required installation sub-kits to be used:

Syst em Gr oundi ng:

a. The grounding kit shall include all cable and installation
hardware required. Al head end equi prent and power
supplies shall be connected to earth ground via interna
buil ding wiring, according to the NEC

b. This includes, but is not limted to:

1) Coaxial Cable Shields
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2) Control Cable Shields

3) Data Cable Shields

4) Equi prrent Racks

5) Equi prent Cabi nets

6) Conduits

7) Cabl e Duct bl ocks

8) Cable Trays

9) Power Panels

10) G ounding

11) Connector Panels
Coaxi al Cable: The coaxial cable kit shall include all coaxi al
connectors, cable tying straps, heat shrink tabbing, hangers,
clanps, etc., required to acconplish a neat and secure
installation.
Wre and Cable: The wire and cable kit shall include all
connectors and term nals, audi o spade |ugs, barrier straps,
punch bl ocks, wire wap strips, heat shrink tubing, tie waps,
sol der, hangers, clamps, labels etc., required to acconplish a
neat and orderly installation.
Conduit, Cable Duct, and Cable Tray: The kit shall include all
conduit, duct, trays, junction boxes, back boxes, cover
pl ates, feed through nipples, hangers, clanps, other hardware
required to acconplish a neat and secure conduit, cable duct,
and/ or cable tray installation in accordance with the NEC and
this docunent.
Equi prent Interface: The equi pment kit shall include any item
or quantity of equi pnent, cable, nounting hardware and
materials needed to interface the systens with the identified
sub-systen(s) according to the CEMrequirenments and this
docunent .
Label s: The labeling kit shall include any itemor quantity of
| abel s, tools, stencils, and materials needed to | abel each
subsystem according to the OEM requi renents, as-installed
draw ngs, and this docunent.
Docurent ati on: The docunentation kit shall include any item or
quantity of itens, conputer discs, as installed draw ngs,
equi prent, nmai ntenance, and operation manuals, and OEM
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materi al s needed to provide the system docunentation as
required by this docunent and expl ai ned herein

3.1 | NSTALLATI ON

A

Systeminstallation shall be in accordance with manufacturer and
rel ated docunents and references, for each type of security
subsyst em desi gned, engi neered and install ed.

Al'l equi prent shall be installed per the design package and the

manuf acturer’s installation specifications.

The Access Control System and Dat abase Managenent will be

desi gned, engineered, installed, and tested to ensure al

conponents are fully conpatible as a system and can be integrated

with all associated security subsystens, whether the systemis a

stand al one or a network.

For integration purposes, the Access Control System and Dat abase

Managenent shall operate and control the follow ng associated

security subsystens:

1. The Access Control System and Dat abase Management shall be the
central point of nonitoring, controlling, programm ng, and
recording all security subsystens utilizing the Electronic
Security Managenent System ( SMS)

2. The SMS shall utilize a central conmputer station that is
capabl e of being connected to the VA's Local Area Network
(LAN) or Internet.

Integration with security subsystens shall be achi eved by

conputer progranmi ng and the direct hardwi ring of the systens.

Det ermi nati on of methodol ogy shoul d be addressed and outlined in

advance with the Contracting Officer prior to the systemn(s)

i s/are being designed and engi neered.

For progranm ng purposes, the Contractor shall refer to the

manuf acturer’s requirenents for correct system operations. Ensure

conputers being utilized for systemintegrati on neet or exceed
the m ni mum system requirements outlined on the systens software
packages.

The Contractor shall visit the site and verify that site

conditions are in agreenment with the design package. The

Contractor shall report all changes to the site or conditions
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that will affect performance of the security subsystens. The

Contractor shall not take any corrective action without witten

perm ssion fromthe Contracting O ficer.

H. System Startup:

1. The Contractor shall not apply power to the Access Contro
System and Dat abase Managenment or security console until the
followi ng items have been conpl et ed:

a. Access Control System and Dat abase Management equi pnent
items and have been set up in accordance with
manuf acturer's instructions.

b. A visual inspection of the Access Control System and
Dat abase Managenent has been conducted to ensure that
defective equi pnent itens have not been installed and that
there are no | oose connections.

c. Systemwiring has been tested and verified as correctly
connected as indicated.

d. Al system grounding and transient protection systens have
been verified as installed and connected as indicat ed.

e. Power to be connected to all systens has been verified as
the correct voltage, phasing, and frequency as indicated.

2. Satisfaction of the above requirenents shall not relieve the
Contractor of responsibility for incorrect installations,
defective equi pnent itens, or collateral damage as a result of
Contractor work/equi pment installation efforts.

|. Supplenmental Contractor Quality Control:

1. The followi ng requirements supplenent the contractor quality
control requirenents specified el sewhere in the contract:

a. The Contractor shall provide the services of technica
representatives who are fanmliar with all conponents and
installation procedures of the installed Access Contro
System and Dat abase Managenent and security console; and
are approved by the Contracting O ficer in advance.

b. The Contractor representatives will be present on the job
site during the preparatory and initial phases of quality
control to provide technical assistance.

c. The Contractor representatives shall also be avail able on
an as needed basis to provide assistance with foll ow up

phases of quality control
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d. The Contractor technical representatives shall participate
in the testing and validation of the system and shall
provide certification that their respective system portions
nmeet its contractual requirenents.

3.2 TESTI NG AND TRAI NI NG
Al testing and training shall be conmpliant with the VA General
Requi renents, Section 01 00 00, GENERAL REQUI REMENTS.
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SECTI ON 28 23 00
VI DEO SURVEI LLANCE

PART 1 — CGENERAL
1.1 DESCRI PTI ON

Provide and install a conplete Video Surveillance System which is
identified as the Closed Circuit Tel evision System hereinafter referred

to as the CCTV System as specified in this section.

1. 2 RELATED VWORK

A
B
C

K
L

For firestopping application and use, Section 07 84 00, FIRESTOPPI NG
For labeling and signs, Section 10 14 00, SIGNAGE

For connection of high voltage, Section 26 05 11, REQUI REMENTS FOR
ELECTRI CAL | NSTALLATI ONS

For power cables, Section 26 05 21, LOWVOLTAGE ELECTRI CAL PONER
CONDUCTORS AND CABLES (600 VOLTS AND BELOW .

For groundi ng of equi pment, Section 26 05 26, GROUNDI NG AND BONDI NG FOR
ELECTRI CAL SYSTEMS.

For infrastructure, Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL
SYSTENMS.

For perineter lighting, Section 26 56 00, EXTERI OR LI GHTI NG

For access control, Section 28 13 11, PHYSI CAL ACCESS CONTRCOL SYSTEMS

( PACS) .

For control and operation of all security systens, Section 28 13 16,
ACCESS CONTROL SYSTEM AND DATABASE MANAGEMENT.

For energency and interior comruni cations, Section 28 26 00, ELECTRONI C
PERSONAL PROTECTI ON SYSTEM ( EPPS)

For Warranty of Construction see GENERAL CONDI Tl ONS.

For General Requirenments, Section 01 00 00, GENERAL REQUI REMENTS.

1.3 QUALITY ASSURANCE

A

The Contractor shall be responsible for providing, installing, and the
operation of the CCTV System as shown. The Contractor shall also
provide certification as required.

The security systemshall be installed and tested to ensure al
conponents are fully conpatible as a systemand can be integrated with
all associated security subsystens, whether the security systemis
stand-al one or a part of a conplete Information Technol ogy (IT)

conput er net worKk.
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C. The Contractor or security sub-contractor shall be a |icensed security
Contractor as required within the state or jurisdiction of where the
installation work is being conducted.

1.4 SUBM TTALS

A. Subnmit belowitens in conjunction with Master Specification Sections 01
33 23, Shop Drawi ngs, Product Data, and Sanples, and Section 02 41 00,
Denol i ti on Draw ngs.

B. Provide certificates of conpliance with Section 1.3, Quality Assurance.

C. Provide a pre-installation and as-built design package in both
el ectronic format and on paper; drawi ng submttals shall be per the
est abl i shed project schedul e.

D. Pre-installation design and as-built packages shall include, but not be
limted to:

1. Index Sheet that shall

a. Define each page of the design package to include facility nane,
bui | di ng name, floor, and sheet nunber.

b. Provide a list of all security abbreviations and synbol s.

c. Reference all general notes that are utilized within the design
package.

d. Specification and scope of work pages for all security systens
that are applicable to the design package that wll:

1) Qutline all general and job specific work required within the
desi gn package.

2) Provide a device identification table outlining device
Identification (I1D) and use for all security systens equi pnent
utilized in the design package.

2. Drawing sheets that will be plotted on the individual floor plans or
site plans shall
a. Include a title block as defined above.
b. Define the drawi ngs scale in both standard and metric

neasur enent s.

Provi de device identification and | ocation.

Address all signal and power conduit runs and sizes that are

associ ated with the design of the electronic security system and

other security elements (e.g., barriers, etc.).
e. ldentify all pull box and conduit |ocations, sizes, and fil

capacities.
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f. Address all general and drawi ng specific notes for a particular
drawi ng sheet.

3. Ariser drawing for each applicable security subsystem shall

a. Indicate the sequence of operation.

b. Rel ationship of integrated conponents on one di agram

c. Include the nunber, size, identification, and nmaxi mum | engt hs of
i nterconnecting wres.

d. Wre/cable types shall be defined by a wire and cabl e schedul e.
The schedul e shall utilize a lettering systemthat wll
correspond to the wire/cable it represents (exanple: A = 18 AWG 1
Pair Tw sted, Unshielded). This schedule shall also provide the
manuf acturer’s name and part nunber for the wi re/cable being
i nstall ed.

4. A systemdrawi ng for each applicable security system shall

a. ldentify how all equipnent within the system from nmain panel to
device, shall be laid out and connect ed.

b. Provide full detail of all system conponents wring from point-

t o- poi nt.

c. ldentify wire types utilized for connection, interconnection with
associ ate security subsystens.

d. Show device |l ocations that correspond to the floor plans.

e. Al general and drawi ng specific notes shall be included with the
system dr awi ngs.

5. A schedule for all of the applicable security subsystens shall be

i ncluded. Al schedul es shall provide the follow ng information:

a. Device ID

b. Device Location (e.g. site, building, floor, room nunber,
| ocation, and description).

c. Mounting type (e.g. flush, wall, surface, etc.).

d. Power supply or circuit breaker and power panel nunber.

e. In addition, for the CCTV Systens, provide the camera ID, canera
type (e.g. fixed or pan/tilt/zoom (P/T/Z), lens type (e.g. for
fixed cameras only) and housi ng nodel nunber.

6. Detail and elevation drawi ngs for all devices that define how they
were installed and rmount ed.
E. Pre-installation design packages shall be reviewed by the Contractor
along with a VA representative to ensure all work has been clearly

defined and conpleted. Al reviews shall be conducted in accordance
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with the project schedule. There shall be four (4) stages to the review
process:

1. 35 percent

2. 65 percent

3. 90 percent

4. 100 percent

Provi de manufacturer security system product cut-sheets. Submt for
approval at |east 30 days prior to commencenent of formal testing, a
Security System Qperational Test Plan. Include procedures for
operational testing of each conponent and security subsystem to

i ncl ude performance of an integrated systemtest.

Submit manufacture’s certification of Underwiters Laboratories, I|nc.
(UL) listing as specified. Provide all maintenance and operating
manual s per the VA General Requirenents, Section 01 00 00, GENERAL
REQUI REMENTS.

1.5 APPLI CABLE PUBLI CATI ONS

A

The publications |isted bel ow (including amendnents, addenda,

revi sions, supplenment, and errata) forma part of this specification to
the extent referenced. The publications are referenced in the text by

t he basic designation only.

Ameri can National Standards Institute (ANSI)/El ectronic Industries

Al liance (EIA):

330, . El ectrical Performance Standards for CCTV
Caner as

375A. El ectrical Performance Standards for CCTV
Moni t or s

Institute of Electrical and El ectronics Engi neers (| EEE)

C62.41.......... ... ... | EEE Recomrended Practice on Surge Voltages in
Low Vol tage AC Power Circuits

802.3af .......... ... ... Power over Ethernet Standard

Nati onal Electrical Contractors Association (NECA):

303-2005................ Installing Closed Circuit Television (CCTV)
Syst ens

Nati onal Fire Protection Association (NFPA):

70-05.. ... o Article 780-National Electrical Code

Federal Information Processing Standard (FIPS)
140-2. .. .. Security Requirenents for Cryptographic Mdul es
Underwriters Laboratories, Inc. (UL):
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983-06.................. Standard for Surveillance Camera Units
3044-01................. Standard for Surveillance Cosed Crcuit
Tel evi si on Equi pnent
1.6 WARRANTY OF CONSTRUCTI ON.
Warrant CCTV System work subject to the Article “Warranty of
Construction” of FAR cl ause 52.246-21.
PART 2 — PRODUCTS

2.1 EQUI PMENT AND MATERI ALS

A. Al equipnent associated within the CCTV System shall be UL 3004
conpliant and rated for continuous operation. Environnental conditions
(i.e. tenmperature, humdity, wind, and seismic activity) shall be taken
under consideration at each facility and site location prior to
installation of the equipnent.

B. Al equipnment shall operate on a 120 volts alternating current (VAQ;
60 Hz AC power system unl ess docunented ot herw se in subsequent
sections listed within this specification. Al equipnment shall have a
back-up source of power that will provide a m nimumof 96 hours of run
time in the event of a loss of primary power to the facility.

C. The system shall be designed, installed, and progranmed in a nmanner
that will allow for easy of operation, progranm ng, servicing,
mai nt enance, testing, and upgradi ng of the system

D. Al equiprent and materials for the systemwi |l be conpatible to ensure
correct operation.

2.2 EQUI PMENT | TEMS

A. CCTV systemshall neet follow ng requirenents:

B. All Caneras will be EIA 330 and UL 983 conpliant as well as:

1. WII be charge coupl ed device (CCD) caneras and shall conformto
Nat i onal Tel evision System Committee (NTSC) formatting.

2. Fixed caneras shall be color and the primary choice for nonitoring
following the activities described below. Pan/Tilt/Zoom (P/ T/ Z)
caneras shall be color and are to be utilized to conplinent the
fi xed cameras.

3. Shall be powered by either 12 volts direct current (VDC) or 24 VAC.
Power supplies shall be Class 2 and UL conpliant and have a back-up
power source to ensure caneras are still operational in the event of
| oss of primary power to the CCTV System
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4. Shall be rated for continuous operation under the follow ng
envi ronnental conditions:

a. Anbient temperatures of minus 10 degrees C (14 degrees F) to 55
degrees C (131 degrees F) utilizing equi pnent that will provide
automati c heating and cool i ng.

b. Humdity, wind gusts, ice |loading, and seismc conditions
specified or encountered for |ocations where CCTV caneras will be
utilized.

5. WIIl be home run to a nonitoring and recording device via a
control ling device such as a matrix switcher or network server and
nonitored on a 24 hour basis at a designated Access Control System
and Dat abase Managenent | ocation

6. Each function and activity shall be addressed within the systemby a
uni que twenty (20) character user defined nane. The use of codes or
mmenoni cs identifying the CCTV action shall not be accepted.

7. Shall conme with built-in video notion detection that shal
automatically nonitor and process information fromeach canera. The
canera notion detection shall detect notion within the canera's
field of view and provide automatic visual, remote al arms, and
notion-artifacts as a result of detected nmotion as follows:

a. Motion-detection settings shall include adjustable object size
and velocity, as well as a selectable detection area of 132 zones
inatwlve (12) x eleven (11) grid.

b. Sensors shall accept video signals from CCTV cameras and when
synchronizing is required, it shall be in conposite
synchroni zati on.

c. Sensor processors shall detect notion by digitizing nultiple
pi xel s within each video scene and by conparing the gray scal e of
the pixels to a previously stored reference. The nunber of pixels
digitized depends on the application. The designer of the system
shal | consider cost effectiveness as a factor since digitizing a
| arge nunber of pixels could increase cost dramatically with
little additional actual detection capability for a specific
application.

d. An alarmshall be initiated when the conparison varies by six (6)
percent or nore.

8. Appropriate signage shall be designed, provided, and posted that

notifies people that an area is under camera surveill ance.
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11.

12.

13.

14.

15.

16. P/ T/ Z Cameras Techni cal

Dumry or fake cameras will not be
Shal |
at dusk and vise versa at dawn.
Wl
mai ntained in low light.

be programmed to digitally f

Li ghtni ng protection shall
all caneras.
utilized. Ensure all
with Article 780 of the National
Fuses and Circuit

not be all owned.

[ightning protection equi pnent
El ectri cal

Breakers as a neans of

11-09

utilized at any tine.
lip fromcolor to black and white

be fitted with auto-iris lenses to ensure the inage is

be I EEE C62.41 conpliant and provided for

Ei ther surge protectors or a lightning grid may be

is conpliant
Code (NEC). The use of

lightning protection shall

If using the canmera as part of a CCTV network a video encoder shall

be used to convert the signal

from Nati onal

Tel evi si on Systen(s)

Conmittee (NTSC) to Moving Picture Experts Goup (MPEG fornat.

P/ T/ Z caneras shall
fixed canmeras and shal |
activity.

Fi xed Col or

Caner as Techni cal Char

be utilized in a manner that they conplinent
not be used as a prinmary neans of nonitoring

acteristics:

| magi ng Devi ce

1/3-inch interline transfer CCD

Pi cture El enents

NTSC 510 (H) x 492 (V)

Scanni ng System

NTSC 525 lines, 21 interl ace

Synchroni zati on System

AC |ine | ock/internal

Hori zont al Resol ution

330 TV lines

Iris Control

Sel ect abl e on/ of f

El ectroni ¢ Shutter Range

NTSC 1/ 60-1/ 100, 000 second

Auto Iris Lens Type

DC/ vi deo drive (auto sensing)

Mnimum ||l um nation

0.6 | ux

Signal to Noise Ratio

>50 dB

Aut omati ¢ Gai n Control

On/ of f swi tchabl e

Backl i ght Compensati on

On/ of f switchable

Auto White Bal ance

On/ of f switchable

Vi deo Qut put 1 Vp-p, 75 ohns
Power Consunption Less than 5 watts
Vi deo Connect or BNC

Lens Mbunt

C/ CS nmount (adj ustabl e)

Char acteri

28 23 00 -
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Ef fective Pixels

768 (H) x 494 (V)

Scanni ng Area 1/ 4-type CCD

Synchr oni zat i on I nternal /Line-1ock/Miltiplexed
Vertical Drive (VD2)

Vi deo CQut put 1.0 v[p-p] NTSC conposite/ 75 ohm

H. Resol ution

570-1ine at B/W or 480-1ine at
col or inaging

Si gnal -to-noise Ratio

50dB (AGC of f, weight on)

Super Dynamc || 64 tinmes (36dB) (sel ectable
on/ of f)

M ni mum Il | um nati on 0.06 Ix (0.006 fc) at B/IW 1
I x(0.1 fc)

Zoom Speed Approx. 2.1s (TELE/WDE) in

sequence node

Focus Speed

Approx. 2s (FAR/ NEAR)
node

i n sequence

Iris

Automatic (Open/C ose is

possi bl e) / manua

Maxi mum Aperture Ratio 1:1.6 (Wde) ~ 3.0 (Tele)

Focal Length 3.79 ~ 83.4 mm

Angul ar Field of View H26° ~51.7° V 2.0° ~ 39.9°
El ectroni c Shutter 1/60 (off), 1/100, 1/250, 1/500,

1/1, 000, 1/2,000, 1/4,000,
1/ 10, 000 s

Zoom Rati o Optical 22x w 10x el ectronic zoom

Iris Range F1.6 ~ 64, Cose

Panni ng Range 360° endl ess

Panni ng Speed Manual : Approx. 0.1°/s ~ 120°/s
16 steps

Tilting Range 0 ~90° (Digital Flip off), O
~180° (Digital Flip on)

Tilting Speed Manual : Approx. 0.1°/s ~ 120°/s.
16 steps

Pan/ Ti | t Manual / Sequenti al position/Auto
Pan

Control s Pan/ Tilt, Lens, 64 Preset
Posi ti ons, Hone Position

28 23 00 -

8




11-09

Vi deo Connect or BNC

Controller I/F Mul ti pl ex- coaxi al

17. Power over Ethernet (PoE) Caneras

a. Shall be | EEE 802.3af conpliant only be utilized as part of a

b.
c.

CCTV Network and shoul d not be integrated with standard anal og or

di gital CCTV System equi pnent.

Shall be utilized for interior and exterior purposes.

A Category (CAT)-V cable will be the primary source for carrying

signals up to 300 ft. (100 n) froma switch hub or network

server. |If any canera is installed greater than 300 ft. (100 m

fromthe controlling device then the following will be required:

1) Alocal or rempte 12 VDC or 24 VAC power source wll be
required froma Class 2, UL conpliant power supply.

2) A signal converter will be required to convert froma CAT-V
cable over to a fiber optic or standard signal cable. The
signal will need to be converted back to a CAT-V cable at the
control ling device using a signal converter card.

Shal | :

1) Be routed to a controlling device via a network swi tcher or
direct connection to a network server.

2) Be of hybrid design with both an Internet Protocol (IP) output
and a nonitor video output which produces a picture equival ent
to an anal og canera, and all ows simultaneous output of both.

3) Provide at a mninum 200,000 effective pixels with built-in
conpl ementary color filter for accurate color with no imge
lag or distortion.

4) Be a progranmable |IP address that allows for installation of
nmultiple units in the same Local Area Network (LAN)
envi ronnent .

5) Incorporate a m ni mum of Transni ssion Control Protocol
(TCP)/ 1 P, User Datagram Protocol (UDP), Hypertext Transfer
Protocol (HTTP), File Transfer Protocol (FTP), Internet
Control Message Protocol (1CWPO, Address Resol ution Protocol
(ARP), Real -Tinme Transport Protocol (RTP), Dynam c Host
Configuration Protocol (DHCP), Network Tine Protocol (NTP),
Sinple Mail Transfer Protocol (SMIP), Internet G oup
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e.

Managenent Protoco
Poi nt

Techni cal Characteristics:

(1Gw),
(DSCP) protocols for various network applications.

Vi deo St andar ds

MPEG 4; M JPEG

Vi deo Data Rate

9.6 Kbps - 6 Mips Constant &
vari abl e

| mage Resol ution

768x494 (NTSC)

Vi deo Resol ution

704 x 576/ 480 (4CIF: 25/ 30
I PS) 704 x 288/ 240 (2ClF:
25/30 | PS) 352 x 288/ 240
(CIF: 25/30 IPS) 176 Xx
144/ 120 (QCIF: 25/30 | PS)

Sel ect Frane Rate

1-25/30 I PS
(PAL/ NTSC) ; Fi el d/ frane

based codi ng

Net wor k Prot ocol s RTP, Telnet, UDP, TCP, IP,
HTTP, | GW, | CWP
Sof t war e Updat e Fl ash ROM renote

pr ogr anmabl e

Configuration

Via web browser, built-in web

server interfaces
Vi deo Qut 1x Anal og conposite: NTSC or
PAL; BNC connector 75 Om
Sensitivity 1 0.65 lux (color) 0.26 lux

(Ni ght Sense)

M nimum || | unm nati on

0.30 lux (color)0.12
| ux( Ni ght Sense)

Vi deo Signal -t o- Noi se 50 dB
Rati o
Vi deo Signal Gain 21 dB, (mex) Electronic
Shutter Automatic, up to
1/ 150000 sec. (NTSC
AlarmiIn Aut omati ¢ sensing (2500 -

9000 K)

I nput Vol t age

+5 V nom nal, +40
VDC max VDC. 11-36 V (700
mA) VAC. 12-28 V (700

28 23 00 - 10
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mA) PoE: | EEE
802. 3af conpi |l ant

C. Lenses: Shall be utilized in a manner that provides nmaxi mum cover age

the area being nonitored by the canmera. The | enses shall

1. Be 1/3” to fit CCD fixed carmera.

Be all glass with coated optics.

Have nounts that are conpatible with the canera sel ect ed.
Be packaged and supplied with the canera.

S

Have a maxi mumf-stop of f/1.3 for fixed | enses, and a maxi num f -
stop of f/1.6 for variable focus |enses.
Be equi pped with an auto-iris mechani sm
Have sufficient circle of illumnation to cover the image sensor

evenly.

8. Not be used on a canera with an inage fornat |larger than the lens i

designed to cover.
9. Be provided with pre-set capability.
Two types of lenses shall be utilized for both interior and exterior
fixed cameras:
1. Manual Variabl e Focus
2. Auto Iris Fixed

E. Manual Vari abl e Focus:

1. Shall be utilized in |arge areas that are being nonitored by the
canera. Exanples of this are perineter fence lines, vehicle entry
poi nts, parking areas, etc.

2. Shall allow for setting virtually any angle of field, which
maxi m zes surveillance effects.

3. Techni cal Characteristics:

| mage format 1/3 inch

Focal |ength 5-50mMm

Iris range F1.4 to close
Focus range Im (3.3 ft)

Back focus distance 10.05 mm (0.4 in)
Angle view Wde (1/3 in) 53.4 x 40.1
Angle view Tele (1/3 in) 5.3 x 4.1

Iris control manua

Focus ctrl manual
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Zoom ctr | manual

F. Auto Iris Fixed

G

1

Shall be utilized in areas where a small specific point of reference
is to be nmonitored. Exanples of this are doorways, elevators,

cashi er booths, etc.

To determ ne the exact size of the fixed lens required, conplete a
focal length calculation using either a focal |ength calculator or a
focal length chart provided by the product nmanufacturer

Techni cal Characteristics:

| mage format 1/ 3 inch 1/3 inch 1/ 3 inch
Focal length 2.8 mm 4 mm 8 mm
Iris range F1.2 - F1.2 - F1.2 -
200 200 200
M n. Obj ect 0.3 m(1 0.3 m(1 0.3 m(1
ft) ft) ft)
Lens nmount CS- nount CS- nount CS- nount
Angl e of view 94 X 72 64 X 49 33 x 25
Focus contr ol Manual Manual manua

Vi deo Displ ay Equi pment

1
2.

W1l consist of color monitors and shall be EI A 375A conpliant.
Shall be able to display analog, digital, and other images in either
NTSC or MPEG format associated with the operation of the Security
Managenent System ( SMVB)
Shal | :
a. Have front panel controls that provide for power on/off,
hori zontal and vertical hold, brightness, and contrast.
b. Accept multiple inputs, either directly or indirectly.
Have the capabilities to observe and programthe CCTV System
Be installed in a nanner that they cannot be w tnessed by the
general public.

Col or Video Monitors Technical Characteristics:

Sync For mat PAL/ NTSC

Di spl ay Tube 90° deflection angle

Hori zontal Resol ution 250 TVL m nimum 300 TVL
typi cal
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Vi deo | nput

1.0 Vp-p, 75 Ohm

Front Panel Controls

Vol une, Contrast,
Bri ght ness, Col or

Connectors

BNC

5. Liquid Crystal Display (LCD) Flat Panel Display Mnitor

a. Technical Characteristics:

Sync For mat

PAL/ NTSC

LCD Pane

TFT LCD

Resol uti on

1280 x 1024 pixels; 500 TV

Contrast Ratio (CR

500: 1

Vi ewi ng Angl e

140° horizontal, 130°

vertica

Vi deo | nput (CVBS) 1.0 Vp-p (0.5-1.5
Vp-p), 75 OmY/C (S
video) 0.7 Vp-p, 0.3 Vp-
p, 75 Ohm

Video 1 Conposite video two (2) BNC
(1 in, 1 out)

Vi deo 2 Conposite video two (2) BNC

(1 in, 1 out)

Y/ C (S-video)

two (2) mni-dins, 4-pin (1
in, 1 out)

H. Canera Housi ngs and Munts:

1. This section pertains to al
and applicable wall, ceiling,

associ ated with the housing. Housings and nmounts shal

interior and exterior housings,
corner, pole, and rooftop nmounts

in accordance to the type of caneras used.

2. Al cameras and | enses shal

housi ng. Any additiona

canera housing at its specified |ocation shal

wi th the housing.

be encl osed in a tanper

nounting hardware required to instal

resi st ant

be provi ded al ong

11-09

dones,

be specified

t he

The canera and | ens contai ned inside the housing shall be installed
on a canera nount. All additional nounting hardware required to
install the canera housing at its specified |ocation shall be

provi ded al ong with the housing.
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4. Shall be manufactured in a nanner that are capable of supporting a

maxi mum of three (3) caneras w th housings, and neet environnenta

requi renents for the geographical area the camera support equi pnent

is being installed on or within.

5. Environnentally Seal ed

a.

Shal | :

1) Be designed in nanner that it provides a condensation free
environnent for correct camera operation

2) Operate in a 100 percent condensing hum dity atnmosphere.

3) Be constructed in a manner that:

a) Has a fill valve to allow for the introduction of nitrogen
into the housing to elimnate existing atnospheric air and
pressurize the housing to create noisture free conditions.

b) Has an overpressure valve to prevent damage to the housing
in the event of over pressurization

c) Is equipped with a humdity indicator that is visible to
the eye to ensure correct atnospheric conditions at al
times.

d) The leak rate of the housing is not to be greater than
13.8kPa or 2 pounds per square inch at sea level within a
90 day peri od.

e) It shall contain canera nmounts or supports as needed to
all ow for correct positioning of the canera and |ens.

f) The housing and sunshield are to be white in col or

Al electrical and signal cables required for correct operations
shal |l be supplied in a hardened carrier systemfromthe
controller to the camera

The nmounting bracket shall be adjustable to allow for the housing
wei ght of the canera and the housing unit it is placed in.
Accessibility to the canera and nounts shall be taken into

consi deration for maintenance and service purposes.

6. | ndoor Mounts

a.

Cei ling Mounts:

1) This encl osure and nmount shall be installed in a finished or
suspended cei ling.

2) The encl osure and nount shall be fastened to the finished
ceiling, and shall not depend on the ceiling tile grid for
conpl ete support.
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3) Suspended ceiling nmounts shall be low profile, and shall be
suitable for replacenment of 2 foot by 2 foot (610mm x 610mM)
ceiling tiles.

Wal | Munts:

1) The enclosure shall be installed in nmanner that it matches the
exi sting décor and placed at a height that it will be
unobtrusive, unable to cause personal harm and prevents
tampering and vandal i sm

2) The nount shall contain a manual pan/tilt head that wll
provi de 360 degrees of horizontal and vertical positioning
froma horizontal position, and has a | ocking bar or screwto
maintain its fixed position once it has been adjusted.

I nterior Dones

a.

f.

The interior dome shall be a pendant nount, pole mount, ceiling
nount, surface nount, or corner nounted equi prent.
The | ower portion of the done that provides canmera vi ewi ng shal
be made of bl ack opaque acrylic and shall have a |ight
attenuation factor of no nore that 1 f-stop
The housi ng shall be equipped with integral pan/tilt capabilities
conplete with wiring, wiring harness, connectors,
receiver/driver, pan/tilt control system pre-position cards, or
any other hardware and equi pnent as needed to fully provide a
fully functional pan/tilt dome.
The pan/tilt mechani smshall be:
1) Constructed of heavy duty bearings and hardened steel gears.
2) Permanently lubricated to ensure snooth and consi stent
noverrent of all parts throughout the Iife of the product.
3) Equipped with notors that are thermally or inpedance protected
agai nst overl oad damage.
Pan movenents shall be 360 degrees and tilt novenent shall no be
| ess than +/- 90 degrees.

Pan speed shall be a m nimum of 10 degrees per second.

Ext eri or Domes

a.

The exterior dome shall neet all requirenents outlined in the

i nterior dome paragraph above.

The housi ng shall be constructed to be dust and water tight, and
fully operational in 100 percent condensing hum dity.

Exterior Wall Mounts
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Shal | have an adjustabl e head for nounting the camera.

b. Shall be constructed of alum num stainless steel, or steel with
a corrosion-resistant finish.

c. The head shall be adjustable for not |less than plus and ninus 90
degrees of pan, and not |ess than plus and m nus 45 degrees of
tilt. If the bracket is to be used in conjunction with a
pan/tilt, the bracket shall be supplied w thout the adjustable
mounti ng head, and shall have a bolt-hole pattern to match the
pan/tilt base.

d. Shall be installed at a height that allows for nmaxi mum coverage

of the area being nonitored.

I. Controlling Equi prent

1

Shall be utilized to call up, operate, and programall caneras
associ ated CCTV System conponents.
W1l have the ability to operate the caneras locally and renotely.
A matrix switcher or a network server shall be utilized as the CCTV
System control |l er
The controller shall be able to fit into a standard 19" (47.5 cm
equi prent rack
Control and programm ng keyboards shall be provided with its own
type of switcher. Al keyboards shall
a. Be located at each nonitoring station
b. Be addressable for programm ng purposes.
c. Provide interface between the operator and the CCTV System
d. Provide full control and progranm ng of the switcher
e. Have the m ninmum followi ng controls:
1) programm ng
2) switching
3) lens function
4) PIT/IZ
5) environnental housing
6) annotation
Matrix Switcher: The matrix switcher shall meet the follow ng
m ni mum r equi r enent s:
a. Take nmultiple camera inputs and route themto nultiple nonitoring
stations.
b. Allow for centralized user managenent controlling configurations.

c. Provide live viewing of all caneras.
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Provide P/ T/ 2z, focus, and iris control of all unitized caneras.
Be expandable to allow for the addition of nmultiple cameras and
noni toring stations over the Iife of the system visual
identification systemby utilizing input and output video and
control l er cards.

I nput cards shall allow for the addition of a mininmumof four (4)
canera inputs per card.

Qut put cards shall allow for the addition of a m ni num of eight
(8) outputs per card.

Have the ability to be programred either locally or renotely.
Renotely operate multiple caneras fromnultiple stations.

Be able to fully interface with a digital video recorder (DVR)
for recording of all events.

Uilize RS-232 or fiber optic connections for integration with
the SM5 conputer station via a renpote port on a network hub.
Shal |l have an alarminterface that is conpatible with all

associ ated security subsystens. Alarminputs shall be via either
arelay or an EIA ANSI/EI A TI A-232-F interface. The interface
shall allow for a mininumof 24 alarminputs and 12 alarm

out put s.

The switcher response tine to an alarminput shall not be |ess
than 200 milliseconds fromthe time an alarmis sensed until a
picture is displayed on a nonitor.

The switcher shall have a built in buffer to allow for back-1og
of alarns. These alarns shall be viewable by an operator.

Be addressable in the event nultiple matrix switchers are
connected to the SMS.

Be configured, i.e. camera names, nonitor nanes, sequences,
alarns and alarm actions, etc. utilizing the configuration
program and tools provided by the matrix manufacturer.

The matrix switcher shall neet the followi ng m ni mum i nput/out put

requirenents:

Canera inputs 16
Vi deo out puts 4
Keyboard/ Control | er Qutputs 4
Al arm i nputs 323
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The matrix switcher will have the foll owi ng conponents and

techni cal characteristics:

1) Main Unit:

Functi ons

Moni t or control Canera sel ection, tour
sequence, group sequence, group preset,
OSD di spl ay, Caneral/ Receiver control via
coaxi al or RS-485 cabl e comunicati on,

Recorder contr ol

Al arm contr ol

Al arm event, Al arm Acknow edge, Al arm
reset, Al arm suspension, Alarm Hi story

Di splay, Tinmer event, and Canera event

RS- 485 6- conductor nodul ar jack x 12 (2- wire or
(Camer a) Po 4-wire conmunication, Wth terni nation
rt switches (MODE 1 to 4))

Ext ensi on 6- conduct or nodul ar jack x 2(Wth a
Por t (EXTENSION 1 IN, QUT) termnation switch

(TERM ON, OFF))

Ext ensi on 37-pin D sub connector x 2(EXTENSION I N 2
Por t or 3)

Ext ensi on 37-pin D sub connector x 2(EXTENSI ON OUT 2
Por t or 3)

2) | nput Board:

Caner a | nput

1 VI[P-P]/75 Om (BNC), conposite video
signal 0.5 V [P- P]/75 Ohm data signal
and 2.5 V[P-P]/75 Chm (25 pin D sub
connector x 4)

Al ar m | nput

N.O. (Normally Open contact) or N C
(Normally Cl ose contact) selectable x 32

(37 pin D sub connector)

3) CQutput Board:

Moni t or 1V I[P-P]/75 Chm ( BNC)
Qut put
Al ar m Qut put pen col l ector output x 32, Max. 24 VDC,
100 mA
Ext ensi on 6- conduct or nodul ar jack x 2
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Port

Serial Port 9-pin D-sub connector x 2

6. Network Server

a.

Al'low for the transmi ssion of |ive video, data, and audi o over
ei ther an existing Ethernet network or a dedicated security
system network, requiring an | P address or Internet Explorer 5.5
or higher, or shall work as an anal og-to-Ethernet “bridge”
controlling matrices, multiplexers, and pan/tilt/zoom caneras.
The network shall operate in a box-to-box configuration allow ng
for encoded video to be decoded and di spl ayed on an anal og

noni t or.

If a CCTV Systemnetwork is going to be utilized as the primary

means of nonitoring, operating, and recording canmeras then the

foll owi ng equi prent shall be required as part of the system

1) System Server

2) Conmputer Wrkstation

3) Recordi ng Device

4) Encoder/ Decoder

5) Monitor

6) Hub/ Swi tch

7) Router

8) Encryptor

Shal | provide overall control, programm ng, nonitoring, and

recordi ng of all caneras and associ ated devices within the CCTV

System

Al'l equi pment on the network shall be I P addressable.

The CCTV System network shall neet or exceed the foll ow ng design

and performance specifications:

1) Two MPEG- 4 video streanms for a total of 40 inmges per second
wi |l be provided.

2) PC Software that nanages the installation and nai ntenance of
all hardware transmitters and receivers on the network shall
be provi ded.

3) Video Source that supports any NTSC video source to the
conputer network shall be addressed.

4) Receivers that could be used to display the video on a

standard anal og NTSC or PAL monitor will be addressed.
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The system shall support the follow ng network protocols:

1) Internet connections: RTP, Real Time Control Protocol (RTCP),
ubP, 1P, TCP, |ICVMP, HTTP, Sinple Network Managenent Protocol
(SNVMP), 1 GWP, DHCP, and ARP.

2) Video Display: MPEG 4, MJPEG in server push node only.

3) Have the ability to adjust bandw dth, inmage quality and i mage
rate.

4) Support image sizes of either 704 x 576 pixels or 352 x 288
pi xel s.

5) Have an audi o coding format of G 711 or G 728.

6) Provide a video frane rate of at |east 30 inmges per second.

7) Support LAN Interface Ethernet 10/100BaseT and be auto
sensi ng.

8) Have a LAN Data Rate of 9.6 Kbps to 5.0 Mops.

9) Uilize data interface RS-232/RS-422/RS-485.

Al'l connections within the systemshall be via CAT-V cable and

RJ-45 jacks. If anal og equipnent is used as part of the system

then either an encoder or a decoder will be utilized to convert

the anal og signal to a digital one.

The CCTV network systemshall conformto all VA agency wi de

security standards for adm nistrator and operator use.

Server Technical Characteristics:

Har dwar e Per sonal Comput er
CPU Pentium 1V, 3.0 GHz or better
Hard Di sk | DE or better
Interface
RAM 256 MB
os W ndows XP Home/ XP Prof essi onal
Graphic Card NVI DI A GeForce 6600
NVI DI A Quadro FX 1400 ATI
RADEON X600/ X800 or better
Et hernet Card 100 Mo
Sof t war e DirectX 9.0c
Free Menory 120 MB

Net wor k Swi tch Techni cal Characteristics

Pr ot ocol and | EEE802. 3
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st andard | EEE802. 3u
| EEE802. 3ab
Ports 24 10/ 100/ 1000M aut o- negoti ation

RJ-45 ports with auto MDI/ M- X

Net wor k nedi a

Cat 5 UTP for 1,000Mops Cat 3 UTP
for 10Mops

Transni ssi on
nmet hod

st or e- and-f orwar d

LED

i ndi cator power, act/link, speed

Rout er Techni cal Cha

racteristics

Net wor k
St andar ds

| EEE 802.3, 802.3u
10Base- T Et hernet (WAN)
100Base- T Et hernet (LAN)
| EEE 802. 3x Fl ow Contr ol
| EEE802. 1p Priority Queue
ANS/ | EEE 802. 3 NWay aut o-

negoti ati on

Pr ot ocol

CSMy/ CD, TCP, |P, UDP, PPPOE, AND
DHCP (client and server)

VPN Supported

PPTP, | PSec pass-through

Managenent Br owser
Ports 4 x 10/ 100Base-T Auto sensing
RJ45 ports, and an auto
uplink RJ45port(s) 1 x 10Base-T
RJ45 port, WAN
LEDs Power, WAN Activity, LAN Link

(10/100), LAN Activity

Encryptor Techni cal

Characteristics:

Crypt ogr aphy

Standard - Triple DES 168-bit
(ANSI 9.52) Rijndael - AES
(128, 192, 256)

Per f or mance

Thr oughput (end-to-end) @ 100 Mops
i ne speed: >188 Mps full
dupl ex (large franes) >200 kfps
full duplex (snall frames)
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Latency (end-to-end) @ 100 Mops
Key Managenent Aut omat i ¢ KEK/ DEK Exchange Usi ng
Signed Diffie-Hellman Unit
Aut henti cation Usi ng X 509
Certificates
Physi cal 10BaseT or 10/ 100BaseT Et her net

I nterfaces (Host and Network Ports)
10BaseT Et her net Managenent

Port Back and Front - Panel

Serial Control Port

Devi ce THALES El emrent Manager, Front
Managenent Panel Viewer, and Certificate

Manager 10Base T (RJ-45) or 9-

pin Serial Control Port SNWP

Net wor k Moni t ori ng

Security Tamper Proof Cryptographic
Feat ures Envel ope Tanper Evident Chassis
Har dwar e Random Numnber
Gener at or
Managenent Channel Encrypted Using Same
Al gorithmas Data Traffic
Security FI PS 140-2 Level 3 CAPS Baseline
Certification and Enhanced Grades Comon
s Criteria EAL4 and EAL5 (under
eval uati on)
Regul at ory EN60950, FCC, UL, CE, EN 50082-1,

and EN 55022

J. Recording Devices

1. Al caneras on the CCTV System shall be recorded in real time using
a Digital Video Recorder (DVR), Network Video Recorder (NVR), or a
Ti me Lapse Video Recorder (VCR). The type of recording device
utilized should be determ ned by the size and type of CCTV System
designed and installed, and to what extent the systemis to be
utilized.
Al'l recording devices shall be 19“(47.5 cm rack-nountabl e.
All DVR's and NVR s that are viewable over an Intranet or Internet

will be routed through an encryptor. Encryptors shall:

28 23 00 - 22



- O®© O O T 9

11-09

Comply with FIPS PUB 140- 2.

Support TCP/IP

Directly interfaces to | owcost conmercial routers.

Provi de packet-based crypto synchroni zati on.

Encrypt source and destination |IP addresses.

Support web browser based managerment requiring no additiona
sof t war e.

Have a hi gh data sustained throughput —1.544 Mps (T1) ful
dupl ex data rate.

Provide for both bridging and routing network architecture

support.

Support El ectroni c Key Managenent System (EKMS) conpati bl e.
Have renote managenent ability.

Automatical ly reconfigure when secure network or w de area

net wor k changes.

Digital Video Recorder (DVR):

a.

Shall record video to a hard drive-based digital storage nmedi um

in either NTSC or MPEG fornat.

Shall meet the foll owi ng m ni mumrequirenents:

1) Record at mnimumrate of 30 i mages per second (I PS)

2) Have a mnimum of eight (8) to 16 | ooping inputs.

3) Have a mnimumof eight (8) to 16 alarminputs and two (2)
rel ay outputs.

4) Shall provide instantaneous playback of all recorded inmages.

5) Be I P addressable, if part of a CCTV network.

6) Have built-in digital notion detection wth maski ng and
sensitivity adjustnents.

7) Provide easy playback and forward/reverse search capabilities.

8) Complete audit trail database, with mninmum of a six-nonth
history that tracks all events related to the alarm
specifically who, what, where and when.

9) DVR nmnagenent capability providing automatic video routing to
a back-up spare recorder in case of failure.

10) Accessible locally and remptely via the Internet, Intranet, or
a personal digital assistant (PDA).

11) Records all alarmevents in real time, ensuring 60 seconds
before and after the event are included in the recording.
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12) Utilize RS-232 or fiber optic connections for integration with

the SM5 conputer station via a renpte port on a network hub.

13) Allow for

i ndependently adjustable frane rate settings.

14) Be conpatible with the matrix switcher utilized to operate the

camer as.

ifoit

neets all

swi t cher section.

The DVR could be utilized as a matrix switcher only
of the requirenents listed in the matrix

Techni cal Characteristics:
Processor Intel Pentiumlll 750 Mz
Menory 256 MB RAM
Oper ati ng W ndows 98, NT, M, 2000, and XP
System
Vi deo Card 4 MB of RAM capabl e of 24-bit true

col or displ ay

Free Hard Di sk

Space

160 MB for software installation

Net wor k Card

10Base-T network for LAN operation

Ar chi vi ng 80 GB, 160 GB, 320 GB and 640 GB
Hard Drive; CD-RW
Vi deo | nput 1.0 Vpp (signal 714nV, sync 286nV)
75 ohns (BNC unbal anced)
Vi deo Qut put 1.0 Vpp +/-10% 75 ohns(BNC
Level unbal anced)
| mpedance 75 ohns/ H - inpedance x 16
swi t chabl e
Net wor k Et hernet (RJ-45, 10/100M
Interface
Net wor k TCP/ | P, DHCP, HTTP, UDP
Pr ot ocol
Net wor k Li ve/ Pl ayback/ P/ T/ Z contr ol
Capabilities

Recordi ng Rate

30 ips for 720 x 240 (NTSC)

Passwor d

Pr ot ecti on

Menu Setup, Renpbte Access

Recor di ng

Capacity

160 (1 or 2 fixed HDD) 1 CD-RW

Power | nterrupt

Auto recovered to recordi ng node
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5. Network Video Recorder (NVR)
a. Shall record video to a hard drive-based digital storage nmedi um
in MPEG format.

b. Shall meet the followi ng m ni mumrequiremnments:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)

12)

13)
14)

Record at minimumrate of 30 IPS.

Have a m ni mum of eight (8) to 16 | ooping inputs.

Have a m ni mum of eight (8) to 16 alarminputs and two (2)
rel ay outputs.

Shal | provide instantaneous playback of all recorded images.
Be | P addressable, if part of a CCTV network.

Have built-in digital notion detection with nmasking and
sensitivity adjustnents.

Easy pl ayback and forward/reverse search capabilities.
Conplete audit trail database, with mnimum of a six-nonth
history that tracks all events related to the alarm
specifically who, what, where and when.

NVR managenent capability providing automatic video routing to
a back-up spare recorder in case of failure.

Accessible locally and renptely via the internet, intranet, or
a personal digital assistant (PDA).

Records all alarmevents in real tinme, ensuring 60 seconds
before and after the event are included in the recording.
Uilize RS-232 or fiber optic connections for integration with
the SM5 conmputer station via a renpote port on a network hub.
Al ow for independently adjustable frame rate settings.

Be conpatible with the matrix switcher utilized to operate the

caner as.

c. Technical Characteristics:

Har dwar e/ CPU Pentium 11l Xeon or 1V, 1.8 G&

HDD | nterface | DE or better; optional: SCSI 11, SCS
Utra, or Fiber Channel

RAM 1024 MB

Qperating System W ndows 2000/ XP Pr of essi onal / Server 2003
St andard

Graphi c Card VGA

Et hernet Card 100/ 1000 MB
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Menor y

20 MB

Sof t ware Set up

Centralized setup fromeach authorized
PC, access via VIDOS or

server

St orage Medi a Al'l storage nmedia possible (e.g., HD
RAI D), dependi ng on operating system

St orage Mode Li near node, ring node (capacity-based)

Recordi ng Confi guration

Canera nane assignnment, bandwidth limt,

frame rate, video quality

Recor di ng Cont ent

Vi deo and/or audi o data

Search Paraneters

Time, date, event

Pl ayback

Pl ayback via VI DOS over
any | P network (LAN WAN)
si mul t aneous recording,

pl ayback, and backup

Net work I nterface

Et hernet (RJ-45, 10/100M

Net wor k Pr ot oco

TCP/ I P, DHCP, HTTP, UDP

Net work Capabilities

Li ve/ Pl ayback/ P/ T/ Z contr ol

Recordi ng Rate

30 ips for 720 x 240 (NTSC)

Password Protection

Menu Setup, Renote Access

Recordi ng Capacity

160 (1 or 2 fixed HDD) 1 CD-RW

Power | nterrupt

Auto recovered to recordi ng node

Ti me Lapse Video Recorder (VCR)

a. Shal

requi renents:

be specifically designed as a tinme |apse recorder within
the CCTV System and shal

neet the follow ng nmnimm

1) Allow for repeat recording.

2) Allow for series recording with nultiple recorders.

3) Be able to record Daily/Wekly/Holiday schedul es.

4) Jog/ Shuttle for easy forward or reverse field playback.

5) Search using alarmindex, tinme and date, skip, counter menory
st op.

6) Have a built in tinme and date generator that can be turned on
and off, and shall inpose the tinme and date on the video

during recording.
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7) Have a built in alarmthat shall annunciate the end of tape,
excessi ve condensation, transport malfunction, or tape jam
8) Have on-screen progranmm ng.
9) Interface with the matrix switcher.
10) Have automati c head cl eani ng.
11) Have battery backup for internal settings.
12) Have a tape use counter.
13) Have a daylight saving time setting.
b. Video tape used in the recorder shall
1) Be contained in a cassette nechani sm
2) Be self loading and not require the operator the thread the
t ape.
3) Load through the front of the recorder
4) Be labeled with the date and times of coverage.
5) Stored for a period not |less then that specified in the VA
CCTV st andards.
c. Shall be locally installed at the nonitoring station.

d. Technical Characteristics:

Tape For mat Standard 1/2 inch VHS

Vi deo Recordi ng Standard 6/8 Hour in NTSC

Ti me Lapse Recording 18/ 30/ 54/ 78/ 102/ 126/ 174 or
24/ 40/ 72/ 104/ 136/ 160/ 232
hour

Vi deo Recordi ng System Rotary 2-head azinuth

Vi deo Head Configuration 4- head doubl e azi mut h Tape
Transport

Rewi nd/ FF Speed Wthin 120 seconds (with T-
120 VHS tape)

Head d eani ng Aut omati c

Recor d/ Pl ayback Timre Mode (EP) 6H, L18H
L30H, 48H, 72H, 96H, OH

Hori zontal Resol ution (SR Mbde) 400 lines (VHS
Mode) 240 lines

Vi deo | nput/ Qut put (BNC) 1.0 Vp-p, 75 Ohm

Audi 0 System 6H, L18H, L30H

Recor d/ Pl ayback
Ti mer Recording 8 event programmbility
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Di spl ay Mont h/ Day/ Year and Ti ne

K. Wres and Cabl es

1. Shall meet or exceed the manufactures recomrendati on for power and
si gnal

2. WIIl be carried in an enclosed conduit system wutilizing
el ectromagnetic tubing (EMI) to include the equivalent in flexible
netal, rigid galvani zed steel (RGS) to include the equival ent of
liquid tight, polyvinylchloride (PVC) schedule 40 or 80.

3. Al conduits will be sized and installed per the NEC. All security
system si gnal and power cables that traverse or originate in a high
security office space will contained in either EMI or RGS conduit.

4. Al conduit, pull boxes, and junction boxes shall be clearly narked
with col ored pernmanent tape or paint that will allowit to be
di stingui shed fromall other conduit and infrastructure.

5. Conduit fills shall not exceed 50 percent unless otherw se
docunent ed.

6. A pull string shall be pulled along and provided with signal and
power cables to assist in future installations.

7. At all locations where there is a wall penetration or core drilling
is conducted to allow for conduit to be installed, fire stopping
materials shall be applied to that area

8. High voltage and signal cables shall not share the sane conduit and
shal | be kept separate up to the point of connection. Hi gh voltage
for the security systemshall be defined as any cable or sets of
cabl es carrying 30 VDC/ VAC or hi gher

9. For all equiprment that is carrying digital data between the Access
Control System and Dat abase Managenent or at a renbte nonitoring
station, shall not be less that 20 AWG and stranded copper wire for
each conductor. The cable or each individual conductor within the
cabl e shall have a shield that provides 100% coverage. Cables with a
single overall shield shall have a tinned copper shield drain wre.

10. Al cables and conductors, except fiber optic cables, that act as a
control, comunication, or signal lines shall include surge
protection. Surge protection shall be furnished at the equi pnent end
and additional triple electrode gas surge protectors rated for the
application on each wire line circuit shall be installed within

three (3) ft. (one (1) m) of the building cable entrance. The
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i nputs and out puts shall be tested in both normal and common node

using the followi ng wave formns:

a. A 10 microsecond rise time by 1000 m crosecond pul se width
waveformwi th a peak voltage of 1500 watts and peak current of 60
anper es.

b. An 8 mcrosecond rise tinme by 20 m crosecond pul se wi dth wave
formwith a peak voltage of 1000 volts and peak current of 500
anper es.

The surge suppression device shall not attenuate or reduce the video

or sync signal under normal conditions. Fuses and rel ays shall not

be used as a neans of surge protection.

Coaxi al Cabl es

a. Al video signal cables for the CCTV System with exception to
t he PoE caneras, shall be a coaxial cable and have a
characteristic inpedance of 75 ohns plus or mnus 3 ohns.

b. For runs up to 750 feet use of an RG59/U is required. The RG
59/ U shall be shiel ded which provides a mni rum of 95 percent
coverage, with a stranded copper center conductor of a m ninum 23
AWG, pol yet hyl ene insul ati on, and bl ack non-conductive
pol yvi nyl chl ori de (PVC) jacket.

c. For runs between 750 feet and 1250 feet, RG6/U is required. RG
6/ U shal |l be shielded which provides a mninum of 95 percent
coverage, with a stranded copper center conductor of a mninum 18
AWG, pol yet hyl ene insul ati on, and bl ack non-conducti ve
pol yvi nyl chl ori de (PVC) jacket.

d. For runs of 1250 to 2750 feet, RG 11/U is required. RG 11/ U shall
be shi el ded which provides a m ni num of 95 percent coverage, with
a stranded copper center conductor of a mnimm 14 AWG
pol yet hyl ene insul ati on, and bl ack non-conducti ve
pol yvi nyl chl ori de (PVC) jacket.

e. All runs greater than 2750 feet will be substituted with a fiber
optic cable. If using fiber optics as a signal carrier then the
foll owi ng equi pment will be utilized:

1) Multinode fiber optic cable a mnimum size of 62 m crons
2) Video transmitter, installed at the canera that utilizes 12
VDC or 24 VAC for power.
3) Video receiver, installed at the swtcher.
f. RG59/U Techni cal Characteristics

28 23 00 - 29



11-09

AVG 22
Strandi ng 7x29
Conduct or Di anet er .031 in.
Conductor Materi al BCC
I nsul ation Materi al Gas-i nj ected FHDPE
I nsul ati on Di aneter . 145 in.
Quter Shield Type Brai d/Braid
Quter Jacket Materi al PVC
Overall Nominal Dianeter . 242 in.
UL Tenperature Rating 75°C
Nom Characteristic 75 Chns
| npedance
Nom. Inductance 0.094 uH/ft
Nom Capacitance Conductor to Shield 17.0 pF/ft
Nom Vel ocity of 80 %
Pr opagati on
Nom Del ay 1.3 ns/ft
Nom Conductor DC 12.2 Ohns/ 1000 ft
Resi stance @ 20°C
Nom OQuter Shield DC 2.4 Chns/ 1000 ft
Resi stance @ 20°C
Max. Operating Voltage UL 300 V RMB
g. RG 6/ U Technical Characteristics:
AVG 18
St randi ng x27
Conduct or Di anet er . 040 in.
Conduct or Materi al BC
I nsul ation Materi al Gas-i nj ect ed FHDPE
I nsul ati on Di ameter . 180 in.

Quter Shield Materi al

Trade Nanme Duof oi |
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Quter Shield Type Tape/Braid

Quter Shield % Cover age 100 %

Quter Jacket Material PVC

Overal | Nominal Dianeter . 274 in.

Nom Characteristic 75 Chns
| rpedance

Nom. Inductance 0.106 upH/ft

Nom Capacitance Conductor to Shield 16.2 pF/ft

Nom Vel ocity of 82 %
Pr opagati on

Nom Del ay 1.24 ns/ft

Nom Conductor DC 6.4 Chns/ 1000 ft
Resi st ance

Nomi nal Quter Shield DC 2.8 OChns/ 1000 ft
Resi stance @ 20°C

Max. Operating Voltage UL 300 V RMB

h. RG 11/ U Techni cal Characteristics:

AVG 15

St randi ng 19x27

Conduct or Di anmeter . 064 in.

Conduct or Materi al BC

I nsul ation Materi al Gas-i nj ected FHDPE
I nsul ati on Di aneter .312 in.

I nner Shield Type Brai d

I nner Shield Mterial BC - Bare Copper

I nner Shield % Cover age 95 %

I nner Jacket Materi al PE — Pol yet hyl ene
I nner Jacket Dianeter .391 in.

Quter Shield Type Brai d

Quter Shield Material BC - Bare Copper
Quter Shield %Coverage 95 %

Quter Jacket Materi al Trade Nane Bel fl ex
Quter Jacket Material PVC Bl end
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Overall Nominal Dianeter . 520 in.
Operating Tenperature Range -35°C To +75°C
Non- UL Tenperature Rating 75°C
Nom Characteristic 75 Chms
| mpedance
Nom. Inductance 0.097 uH/ft
Nom Capacitance Conductor to Shield
17.3 pF/ ft
Nom Vel ocity of 78 %
Pr opagati on
Nom Del ay 1.30 ns/ft
Nom Conductor DC 3.1 Ohns/ 1000 ft
Resi st ance
Nom |nner Shield DC 1.8 Ghns/ 1000 ft
Resi st ance
Nom OQuter Shield DC 1.4 Ghns/ 1000 ft
Resi st ance
Max. Operating Voltage Non- 300 V RMS
UL

13. Signal Cables:
a. Signal wiring for PoE cameras depends on the distance the canera
is being installed fromeither a hub or the server.
b. If the canera is up to 300 ft froma hub or the server, then use
a shielded UTP category 5 (CAT-V) cable a with standard RJ-45
connector at each end. The cable with conmply with the Power over
Et her net, | EEE802. 3af, Standard.
c. If the camera is over 300 ft froma hub or server then utilize a
nmul ti node fiber optic cable with a mininumsize of 62 m crons.
d. Provide a separate cable for power.
e. CAT-5 Technical Characteristics:
Number of Pairs 4
Total Nunber of
Conduct ors

AVWG 24
Strandi ng Solid
Conduct or Materi al BC - Bare Copper
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I nsul ati on Materi al

PO — Pol yol efin

Overall Nom nal D aneter

.230 in.

| EC Specification

11801 Category 5

TI A/ El A Specification

568-B. 2 Category 5e

Max. Capacitance
Unbal ance

(pF/ 100 m 150 pF/ 100 m

Nom Vel ocity of
Pr opagati on

70 %

Max. Del ay

(ns/100 m) 538 @ 100MHz

Max. Del ay Skew

(ns/100nm) 45 ns/100 m

Max. Conduct or DC

Resi st ance

9. 38 Chns/ 100

Max. DCR Unbal ance@ 20°C

3 %

Max. Operating Voltage

UL 300 V RMS

Fi ber Optic Cabl es Techni cal

Characteristics:

Fi ber Type

62.5 Mcron

Nurmber of Fibers

4

Core Di aneter 6

2.5 +/- 2.5 mcrons

Core Non-Circularity

5% Maxi mum

Cl ad Di anet er

125 +/- 2 mcrons

Clad Non-Circularity

1% Maxi num

Core-clad O f set

1.5 Mcrons Maxi num

Primary Coating Materi al

Acryl ate

Primary Coating D ameter

245 +/- 10 m crons

Secondary Coati ng
Mat eri al

Engi neeri ng Thernopl astic

Secondary Coati ng
Di anet er

900 +/- 50 mcrons

Strength Menmber Materi al

Aram d Yarn

Quter Jacket Materi al

PVC

CQut er Jacket Col or

Orange

28 23 00 -
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Overal | Di aneter . 200 in.
Nunerical Aperture . 275

Maxi mum G gabit Et hernet 300 neters
Maxi mum G gabit Et hernet 550 neters

14. Power Cabl es

a. WIIl be sized accordingly and shall conply with the NEC. High
vol t age power cables will be a mnimum of three conductors, 14
AWG stranded, and coated with a non-conductive pol yvinyl chl oride
(PVC) jacket. Low voltage cables will be a mninumof 18 AWG
st randed and non-conductive pol yvinyl chloride (PVC) jacket.

b. WII be utilized for all conmponents of the CCTV Systemt hat
require a 110 VAC 60 Hz input. Each feed will be connected to a
dedicated circuit breaker at a power panel that is prinmarily for
the security system

c. Al equipnent connected to AC power shall be protected from
surges. Equi pment protection shall wi thstand surge test waveforms
described in | EEE C62.41. Fuses shall not be used as a means of
surge protection.

d. Shall be rated for 110 VAC, 60 Hz, and shall conply with VA
Mast er Spec 26 05 21 Low Vol tage El ectrical Power Conductors and
Cabl es (600 Volts and Bel ow).

e. Low Vol tage Power Cables
1) Shall be a mininumof 18 AWG Stranded and have a

pol yvi nyl chl ori de outer jacket.
2) Cable size shall determ ned using a basic voltage over
di stance cal cul ation and shall conply with the NEC s

requi renents for |ow voltage cabl es.

2.3 I NSTALLATION KI T
A. Ceneral:

1.

The kit shall be provided that, at a mnimum includes all
connectors and term nals, |abeling systens, audi o spade | ugs,
barrier strips, punch blocks or wire wap termnals, heat shrink
tubi ng, cable ties, solder, hangers, clanps, bolts, conduit, cable
duct, and/or cable tray, etc., required to acconplish a neat and
secure installation. All wires shall termnate in a spade |ug and
barrier strip, wire wap term nal or punch block. Unfinished or
unl abel ed wire connections shall not be allowed. Al unused and
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partially opened installation kit boxes, coaxial, fiber-optic, and

twisted pair cable reels, conduit, cable tray, and/or cable duct

bundl es, wire rolls, physical installation hardware shall be turned
over to the Contracting Officer. The follow ng sections outline the
mnimumrequired installation sub-kits to be used:

Syst em Gr oundi ng:

a. The grounding kit shall include all cable and installation
hardware required. Al head end equi prent and power supplies
shal |l be connected to earth ground via internal building wring,
according to the NEC

b. This includes, but is not limted to:

1) Coaxial Cable Shields
2) Control Cable Shields
3) Data Cable Shields

4) Equi prrent Racks

5) Equi pnrent Cabi nets

6) Conduits

7) Cabl e Duct bl ocks

8) Cable Trays

9) Power Panels

10) Groundi ng

11) Connector Panels

Coaxi al Cable: The coaxial cable kit shall include all coaxia

connectors, cable tying straps, heat shrink tabbing, hangers,

clanps, etc., required to acconplish a neat and secure installation.

Wre and Cable: The wire and cable kit shall include all connectors

and ternminals, audio spade |ugs, barrier straps, punch blocks, wire

wrap strips, heat shrink tubing, tie waps, solder, hangers, clanps,
| abel s etc., required to acconplish a neat and orderly installation.

Conduit, Cable Duct, and Cable Tray: The kit shall include al

conduit, duct, trays, junction boxes, back boxes, cover plates, feed

t hr ough ni ppl es, hangers, clanps, other hardware required to

acconplish a neat and secure conduit, cable duct, and/or cable tray

installation in accordance with the NEC and this docunent.

Equi prent Interface: The equiprment kit shall include any item or

quantity of equi pnent, cable, nounting hardware and material s needed

to interface the systens with the identified sub-systen(s) according

to the OEM requirements and this docunent.
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7. Labels: The labeling kit shall include any itemor quantity of
| abel s, tools, stencils, and materials needed to correctly |abe
each subsystem according to the CEM requirenents, as-installed
draw ngs, and this docunent.

8. Docunentation: The docunentation kit shall include any item or
quantity of itens, conputer discs, as installed draw ngs, equipnent,
mai nt enance, and operation nmanuals, and CEM nmaterials needed to
correctly provide the system docunentation as required by this

docunent and expl ai ned herein.

3.1 I NSTALLATI ON

A

Systeminstallation shall be in accordance with NECA 303, manufacturer
and rel ated docunments and references, for each type of security
subsyst em desi gned, engi neered and install ed.

Conponents shall be configured with appropriate “service points” to

pi npoi nt systemtrouble in |less than 30 m nutes.

The Contractor shall install all system components including Governnent
furni shed equi prent, and appurtenances in accordance with the

manuf acturer's instructions, documentation listed in Sections 1.4 and
1.5 of this docunment, and shall furnish all necessary connectors,

term nators, interconnections, services, and adjustnents required for a
conpl ete and operabl e system

The CCTV Systemwi |l be designed, engineered, installed, and tested to
ensure all components are fully compatible as a system and can be
integrated with all associated security subsystens, whether the system
is a stand al one or a conpl ete network.

For integration purposes, the CCTV System shall be integrated where
appropriate with the follow ng associ ated security subsystens:

1. PACs:

a. Provide 24 hour coverage of all entry points to the perineter and
agency buildings. As well as all energency exits utilizing a
fixed col or canera

b. Record canmeras on a 24 hours basis.

c. Be progranmed go into an alarm state when an energency exit is
opened, and notify the Access Control System and Dat abase

Managenent of an al arm event.
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d. For additional CCTV Systemrequirenents as they relate to the

PACS, refer to Section 28 13 11, PHYSI CAL ACCESS CONTROL SYSTEMS.
4. EPPS:

a. Provide a recorded alarmevent via a color canmera that is
connected to the EPPS system by either direct hardwire or a
security system conputer network.

b. Record caneras on a 24 hours basis.

c. Be progranmed to go into an alarm state when an emergency cal
box or duress al arnifpanic device is activated, and notify the
Access Control System and Dat abase Managenment of an al arm event.

d. For additional CCTV Systemrequirenents as they relate to the
EPPS, refer to Master Specification 28 26 00.

Integration with these security subsystens shall be achi eved by
conput er progranming or the direct hardwiring of the systemns.

For progranm ng purposes refer to the manufacturers requirenents for
correct system operations. Ensure conputers being utilized for system
i ntegration nmeet or exceed the m ni num system requirenments outlined on
t he systens software packages.

A conmpl ete CCTV System shall be conprised of, but not linmted to, the
fol |l owi ng conponents:

1. Caneras

Lenses

Vi deo Di spl ay Equi pnent

Caner a Housi ngs and Munts

Control I i ng Equi pnent

Recor di ng Devi ces

Wring and Cabl es

The Contractor shall visit the site and verify that site conditions are

N ok WD

i n agreenent/conpliance with the design package. The Contractor shal
report all changes to the site or conditions that will affect
performance of the systemto the Contracting Oficer in the formof a
report. The Contractor shall not take any corrective action wthout
witten pernission received fromthe Contracting O ficer.
Exi sting Equi prent
1. The Contractor shall connect to and utilize existing video
equi pment, video and control signal transnmission |ines, and devices
as outlined in the design package. Video equi pnent and signal |ines
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that are usable in their original configuration without nodification
may be reused with Contracting Oficer approval.

2. The Contractor shall performa field survey, including testing and
i nspection of all existing video equiprment and signal |ines intended
to be incorporated into the CCTV System and furnish a report to the
Contracting Oficer as part of the site survey report. For those
itens considered nonfunctioning, provide (with the report)
specification sheets, or witten functional requirenments to support
the findings and the estimated cost to correct the deficiency. As
part of the report, the Contractor shall include a schedule for
connection to all existing equipnrent.

3. The Contractor shall make witten requests and obtain approval prior
to di sconnecting any signal |ines and equi pnent, and creating
equi prent downtime. Such work shall proceed only after receiving
Contracting O ficer approval of these requests. If any device fails
after the Contractor has commenced work on that device, signal or
control line, the Contractor shall diagnose the failure and perform
any necessary corrections to the equi pnent.

4. The Contractor shall be held responsible for repair costs due to
Contractor negligence, abuse, or incorrect installation of
equi pnent .

5. The Contracting O ficer shall be provided a full list of al
equi prent that is to be removed or replaced by the Contractor, to
i ncl ude description and serial / manuf acturer nunbers where possible.
The Contractor shall dispose of all equipnent that has been renoved
or replaced based upon approval of the Contracting Oficer after
reviewi ng the equi pnent renoval list. In all areas where equi pnent
is renoved or replaced the Contractor shall repair those areas to

match the current existing conditions.

K. Encl osure Penetrations: Al enclosure penetrations shall be fromthe

bottom of the enclosure unless the system design requires penetrations
fromother directions. Penetrations of interior enclosures involving
transitions of conduit frominterior to exterior, and all penetrations
on exterior enclosures shall be sealed with rubber silicone sealant to
preclude the entry of water and will conply with VA Master
Specification 07 84 00, Firestopping. The conduit riser shall term nate
in a hot-dipped gal vani zed netal cable term nator. The term nator shal
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be filled with an approved seal ant as reconmended by the cable

manuf acturer and in such a manner that the cable is not damaged.

L. Cold Galvanizing: Al field welds and brazing on factory gal vani zed
boxes, enclosures, and conduits shall be coated with a cold gal vani zed
pai nt containing at |east 95 percent zinc by weight.

M I nterconnection of Consol e Video Equi pnent: The Contractor shal
connect signal paths between video equi pnent as specified by the CEM
Cabl es shall be as short as practicable for each signal path without
causing strain at the connectors. Rack mounted equi pnent on slide
nounts shall have cables of sufficient length to allow full extension
of the slide rails fromthe rack

N. Caneras:

1. Install the cameras with the focal length lens as indicated for each
zone.

Connect power and signal lines to the canera.

Set canmeras with fixed iris lenses to the f-stop to give full video
I evel .

Aimcanera to give field of view as needed to cover the alarm zone.
Aim fixed mounted cameras installed outdoors facing the rising or
setting sun sufficiently below the horizon to preclude the canera

| ooking directly at the sun.

6. Focus the lens to give a sharp picture (to include checking for day
and ni ght focus and i mage quality) over the entire field of view,
and synchronize all caneras so the picture does not roll on the
noni tor when caneras are sel ected. Dome caneras shall have al
preset positions defined and installed.

O Monitors:

1. Install the nonitors as shown and specified in design and
construction docunents.

2. Connect all signal inputs and outputs as shown and specifi ed.

3. Terminate video input signals as required.

4. Connect the nonitor to AC power.

P. Switcher
1. Install the switcher as shown in the design and construction

docunents, and according to the CEM

2. Connect all subassenblies as specified by the nanufacturer and as

shown.
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Connect video signal inputs and outputs as shown and specified;
term nate video inputs as required.

Connect al arm signal inputs and outputs as shown and specified;
connect control signal inputs and outputs for ancillary equipnent or
secondary control/nonitoring sites as specified by the manufacturer
and as shown.

Connect the switcher CPU and switcher subassenblies to AC power.
Load all software as specified and required for an operational CCTV
System configured for the site and buil ding requirenents, including
dat a bases, operational paraneters, and system command, and
application prograns.

Provide the original and 2 backup copies for all accepted software
upon successful conpletion of the endurance test.

Program the video annotation for each camera.

Q Video Recording Equi prent:

1

2.
3.
4.

Install the video recording equi pment as shown in the design and
construction docunents, and as specified by the CEM

Connect video signal inputs and outputs as shown and specified.
Connect al arm signal inputs and outputs as shown and specified.

Connect video recording equi pmrent to AC power.

R Video Signal Equi pnent:

1

S

Install the video signal equipnment as shown in the design and
construction docunents, and as specified by the CEM

Connect video or signal inputs and outputs as shown and specified.
Term nate video inputs as required.

Connect al arm signal inputs and outputs as required.

Connect control signal inputs and outputs as required

Connect electrically powered equi pment to AC power.

S. Camera Housi ngs, Munts, and Pol es:

1

Install the camera housings and nounts as specified by the

manuf acturer and as shown, provide nmounting hardware sized
appropriately to secure each camera, housing and nount w th nmaxi mum
wi nd and ice | oading encountered at the site.

Provide a foundation for each camera pole as specified and shown.
Provide a ground rod for each canera pole and connect the canera
pole to the ground rod as specified in Division 26 of the VA Master
Specification and the VA El ectrical Mnual 730.
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Provide electrical and signal transm ssion cabling to the nount
| ocation via a hardened carrier systemfromthe Access Contro
System and Dat abase Managenment to the device.

Connect signal lines and AC power to the housing interfaces.

Connect pole wiring harness to canera.

T. System Start-Up

1

The Contractor shall not apply power to the CCTV Systemuntil the

followi ng items have been conpl et ed:

a. CCTV System equi pnent itens and have been set up in accordance
with manufacturer's instructions.

b. A visual inspection of the CCTV System has been conducted to
ensure that defective equiprment items have not been installed and
that there are no | oose connections.

c. Systemwi ring has been tested and verified as correctly connected
as indicat ed.

d. Al system grounding and transient protection systens have been
verified as installed and connected as indicated.

e. Power supplies to be connected to the CCTV System have been
verified as the correct voltage, phasing, and frequency as
i ndi cat ed.

Satisfaction of the above requirenents shall not relieve the

Contractor of responsibility for incorrect installation, defective

equi prent items, or collateral danage as a result of Contractor work

efforts.

U. Suppl erental Contractor Quality Control

1

The Contractor shall provide the services of technica
representatives who are famliar with all conponents and
installation procedures of the installed CCTV System and are
approved by the Contracting Oficer.

The Contractor will be present on the job site during the
preparatory and initial phases of quality control to provide

t echni cal assi stance.

The Contractor shall also be avail able on an as needed basis to
provi de assistance with foll ow up phases of quality control.

The Contractor shall participate in the testing and validation of
the system and shall provide certification that the systeminstalled
is fully operational as all construction docunent requirenents have

been fulfill ed.
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3.2 TESTI NG AND TRAI NI NG

Al testing and training shall be conpliant with the VA General
Requi renents, Section 01 00 00, GENERAL REQUI REMENTS.
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SECTI ON 28 26 00
ELECTRONI C PERSONAL PROTECTI ON SYSTEM ( EPPS)

PART 1 — GENERAL
1.1 DESCRI PTI ON

Provide and install conplete Duress-Panic Al arns and | ntercom Systens,

hereafter referred to as EPPS System

1.2 RELATED WORK

w

L.
M

For firestopping application and use, Section 07 84 00, FlRESTOPPI NG
For | abeling and signs, Section 10 14 00, SIGNAGE

For connections, Section 26 05 21, LOWVOLTAGE ELECTRI CAL PONER
CONDUCTORS AND CABLES (600 VOLTS AND BELOW .

For infrastructure, Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL
SYSTEMS.

For ot her conmmuni cati on systens, Section 27 05 11, REQUI REMENTS FOR
COVMUNI CATI ONS | NSTALLATI ONS.

For groundi ng of equi pment, Section 27 05 26, GROUNDI NG AND BONDI NG FOR
COVMUNI CATI ONS SYSTEMS.

For cabling requirenments, Section 27 15 00, COVMJNI CATI ONS HORI ZONTAL
CABLI NG

For routing requirements, Section 27 31 31, VO CE COVMUNI CATI ONS

SW TCHI NG AND ROUTI NG EQUI PMENT - EXTENSI ON.

For integration with PACS, Section 28 13 11, PHYSI CAL ACCESS CONTROL
SYSTEM ( PACS) .

For security caneras, Section 28 23 00, VIDEO SURVEI LLANCE.

For nonitoring of equipnent, Section 28 13 16, ACCESS CONTROL SYSTEM
AND DATABASE MANAGEMENT.

For Warranty of Construction see GENERAL CONDI Tl ONS.

For General Requirenents, Section 01 00 00, GENERAL REQUI REMENTS.

1.3 QUALITY ASSURANCE

A

The Contractor shall be responsible for providing, installing, and the
operation of the EPPS System as shown. The Contractor shall also
provide certification as required.

The security systemshall be installed and tested to ensure all
conponents are fully conpatible as a system and can be integrated with
al | associated security subsystens, whether the security systemis
stand-al one or a part of a conplete Informati on Technology (IT)
conmput er net wor k.
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C. The Contractor or security sub-contractor shall be a licensed security
Contractor as required within the state or jurisdiction of where the
installation work is being conducted.

1.4 SUBM TTALS

A. Submit below itenms in conjunction with Master Specification Sections 01
33 23, SHOP DRAW NG, PRODUCT DATA, AND SAMPLES, and Section 02 41 00,
DEMOLI TI1 ON.

B. Provide certificates of conpliance with Section 1.3, Quality Assurance.
Provide a pre-installation and as-built design package in both
el ectronic format and on paper; drawing subnmittals shall be per the
est abl i shed project schedul e.

D. Pre-installation design and as-built packages shall include, but not be
limted to:

1. Index Sheet that shall:

a. Define each page of the design package to include facility nane,
bui l ding name, floor, and sheet nunber.

b. Provide a list of all security abbreviations and synbol s.

c. Reference all general notes that are utilized within the design
package.

d. Specification and scope of work pages for all security systens
that are applicable to the design package that will:

1) Qutline all general and job specific work required within the
desi gn package.

2) Provide a device identification table outlining device
Identification (ID) and use for all security systens equi pnent
utilized in the design package.

2. Drawing sheets that will be plotted on the individual floor plans or
site plans shall:
a. Include a title block as defined above.
b. Define the drawi ngs scale in both standard and netric

measur ement s.

Provi de device identification and |ocation.

Address all signal and power conduit runs and sizes that are

associated with the design of the electronic security system and

other security elenents (e.g., barriers, etc.).
e. ldentify all pull box and conduit |ocations, sizes, and fill

capacities.
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f. Address all general and drawi ng specific notes for a particular
drawi ng sheet.

A riser drawing for each applicable security subsystem shall:

a. Indicate the sequence of operation.

b. Relationship of integrated conponents on one di agram

c. Include the nunber, size, identification, and maxi mum | engt hs of
i nterconnecting wres.

d. Wre/cable types shall be defined by a wire and cabl e schedul e.
The schedul e shall utilize a lettering systemthat wll
correspond to the wire/cable it represents (exanple: A= 18 AWG 1
Pair Twi sted, Unshielded). This schedul e shall also provide the
manuf acturer’s name and part nunber for the wire/cable being
installed.

4. A systemdraw ng for each applicable security systemshall:
a. ldentify how all equipnent within the system from nmain panel to
device, shall be laid out and connected.
b. Provide full detail of all system conponents wring from point-
t o- poi nt.
c. ldentify wire types utilized for connection, interconnection with
associ ate security subsystens.
d. Show device locations that correspond to the floor plans.
e. Al general and drawi ng specific notes shall be included with the
syst em dr awi ngs.
5. A schedule for all of the applicable security subsystens shall be
i ncluded. All schedul es shall provide the follow ng information:
a. Device ID
b. Device Location (e.g. site, building, floor, room nunber,
| ocation, and description).
c. Mounting type (e.g. flush, wall, surface, etc.).
d. Power supply or circuit breaker and power panel nunber.
6. Detail and elevation drawings for all devices that define how they
were installed and nounted.

E. Pre-installation design packages shall be reviewed by the Contractor
along with a VA representative to ensure all work has been clearly
defined and conpleted. Al reviews shall be conducted in accordance
with the project schedule. There shall be four (4) stages to the review
process:

1. 35 percent
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2. 65 percent

3. 90 percent

4. 100 percent

Provi de manufacturer security system product cut-sheets. Submit for
approval at |east 30 days prior to comencenent of formal testing, a
Security System Qperational Test Plan. I|nclude procedures for
operational testing of each component and security subsystem to
include performance of an integrated systemtest.

Submit manufacture’s certification of Underwiters Laboratories, Inc.
(UL) listing as specified. Provide all maintenance and operating
manual s per the VA General Requirenents, Section 01 00 00, GENERAL
REQUI REMENTS.

1.5 PUBLI CATI ONS

A

G

The publications listed below (including anendments, addenda,

revi sions, supplenment, and errata) forma part of this specification to

the extent referenced. The publications are referenced in the text by

the basic designation only.

Anerican National Standards Institute (ANSI):

ANSI S3.2-99............ Met hod for neasuring the Intelligibility of
Speech over Conmuni cations Systens

Department of Justice Anerican Disability Act (ADA)

28 CFR Part 36.......... ADA Standards for Accessible Design

National Fire Protection Association (NFPA):

70-05......... .. National Electrical Code

Nati onal El ectrical Manufactures Associati on (NEMA)

250-03. ... ... Encl osures for Electrical Equipnment (1000 Volts
Maxi mum)

Underwriters Laboratories, Inc. (UL):

305-00.................. Standard for Panic Hardware

444-02. ... ... Conmuni cati ons Cabl es

636-95........... . Standard for Holdup Alarm Units and Systens

Uni form Federal Accessibility Standards (UFAS), 1984

1. 6 WARRANTY OF CONSTRUCTI ON.

Warrant EPPS System work subject to the Article “Warranty of
Construction” of FAR clause 52.246-21.

PART 2 — PRODUCTS
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2.1 EQUI PMENT AND MATERI ALS
A. General:

1.

Al'l equipnent shall be rated for continuous operation.

Envi ronnental conditions (i.e. tenperature, humdity, w nd, and
seismc activity) shall be taken under consideration at each
facility and site location prior to installation of the equipnent.
Al'l equi pnent shall operate on a 120 volts alternating current
(VAQ); 60 Hz Alternating Current (AC) power system unless docunented
otherwi se in subsequent sections listed within this spec. All

equi pnent shall have a battery back-up source of power that wll
provide 12 hours (hrs.) of run time in the event of a |oss of
primary power to the security systens until a backup generator cones
on-1ine.

The EPPS systens shall be designed, installed, and programmed in a
manner that will allow for easy of operation, progranm ng,
servicing, nmintenance, testing, and upgradi ng of the system

The Contractor shall provide the Contracting Officer with witten
verification, that the type of wire/cable being provided is
recomended and approved by the OEM Cabling shall neet the
interconnecting wiring requirements of NFPA 70, National Electrical
Code. The Contractor is responsible for providing the correct
protection cable duct and/or conduit and wring.

When interfacing with other conmunications or security subsystens
the Contractor shall utilize interfacing nmethods that are approved
by the Contracting Officer. At a mninum an acceptable interfacing
nmet hod requires not only a physical and nechani cal connection; but
al so a matching of signal, voltage, and processing levels with
regard to signal quality and inpedance. The interface point nust
adhere to all standards described herein.

Systens shall be scal eabl e, not vendor specific, and all ow expansion
as required.

Wrel ess systems shall use ultrasonic, infrared and radi o frequency
waves to link distributed transmitters and receivers. Specific
characteristics of particular facility will determ ne best
application. Contractor is responsible for determ ning best system
using prediction programto determ ne where readabl e signals can be
obt ai ned and identify “dead spots”.
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8. Al hardwired alarms, switches, and junction boxes shall be
protected fromtanpering and include |ine supervision

9. The installation and placenent of intercomunits in strategic
| ocations shall also require that signage be posted near these
devices. The signage, in accordance with Section 10 14 00, S| GNAGE
shal | comuni cate the location of the device and its unique
identification nunber, and brief instruction on how to access/use
the device. The signage may appear on the device, on a pole or wall
near the device location and shall be printed in a manner that is
easily read during daylight and hours of darkness

2.2 EQUI PMENT | TEMS

A. Al systens shall be designed to provide continuous el ectrica
supervi sion of the conplete and entire system

B. Noise filters and surge protectors shall be provided for al
i nt ercommuni cati ons equi prent to ensure protection fromprinmary AC
power surges and to ensure noise interference is not induced into | ow
vol tage data circuits.

C. Al alarmand initiating and signaling circuits shall be supervised for
open circuits, short circuits, and system grounds. Miin and
Uni nterrupted Power Supply (UPS) power circuits shall be supervised for
any change in operating conditions (e.g. low battery, primary to back
up battery, and UPS online). Wen an open, short or ground occurs in
any systemcircuit, an audible and visual fault alarmsignal shall be
initiated at the master control station and all renote |ocations

D. Control Unit: Shall consist of the conponents to constantly nonitor and
verify alarmactivation; identify zone of activation and | ocation of
activation.

E. Audi ble Signal Device for Duress-Panic: Provides alarmactivation and
audi bl e sound for alarnms, as well as supervisory and trouble signals
that shall be distinctive

F. Assessnent: This capability shall consist of electronic devices
required to visually and audibly verify the validity of alarmns.
Assessnment al so includes providing indication of tanpering, fail-safe,
low battery, and power |osses

G Alarm Monitoring and Reporting: Shall annunciate information to at
least two (2) separate |locations. The alarnms shall maintain the
capability to respond with local and renote visible and audible signals

upon activation of an alarm The alarns shall have the capability of
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operating in a silent node, alerting personnel nonitoring the system

that the device has been activated.

The intercom and energency call-box systens shall be provided with

normal |y acceptabl e speech intelligibility, defined as a score of at

| east 70% in accordance with ANSI S3.2

Master Stations for Security Intercons:

1. Al master stations shall have a "call-in" switch to provide an
audi bl e and visual indication of incomng calls fromrenote
stations. Individual visual indication shall identify the calling
station and status, and remain actuated until a call is answered by
a master station.

2. Master stations shall be equipped with a handset with a switch for
private conversations.

3. Intercom master stations shall also have an all-call feature, and
have the ability to receive video froma video intercomunit.

4. Master stations shall have the capability to selectively conmunicate
with any renmpte station by actuating assigned station nunber on a
keypad or select button for that station.

5. Master stations may be standal one or can be integrated with the
Access Control System and Dat abase Managenent. The Contractor will
be responsible for the integration of the Master station with the
Access Control System and Dat abase Managenent in accordance with CEM
instructions and Section 28 13 16, ACCESS CONTROL SYSTEM AMD
DATABASE NMANAGEMENT.

Dur ess- Pani c Al arms:

1. Housing shall be a rugged corrosion-resistant housing of stainless
steel or Acrylonitrile Butadiene Styrene (ABS) nol ded plastic or
simlar material that is weather and dust proof.

2. Actuating device shall include a mninmmof a plunger button whose
head is recessed fromthe face/front edge of the housing and be
designed to avoid accidental activation using switch guard or
mul tiple buttons (i.e., requires pressing two (2) buttons
si mul t aneousl y)

3. Wreless stationary devices will nmeet the sane specifications as
Personal Duress/Panic Al arms.

4. Alarm switch/button shall 1|ock-in upon activation until manually

reset with key or manufacture provi ded device.
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5. The switch shall be a positive-acting, double-pole, and double-throw
swi tch.

6. Duress/Panic alarms shall nmeet UL 305 Standard for Panic Alarms. To
reduce the possibility of false alarns and ensure installation
functionality UL 636 Standard for Hol dup Al arns standards shall be
net .

7. Alarns used for conceal ed application requires silent alarm
notification to a nmonitoring station. They shall annunciate at the
Access Control System and Dat abase Management, nonitored by a
central station or direct connect to local police, depending on
| ocal ordinance requirenents.

8. Shall be capable of being mounted for hand or foot use in a nanner
that is unable to be viewed by the public. Larger systens use a
conputer that intercepts and processes al arns and di splays themon a
nmoni tor. The central conputer can make an announcenent over facility
hand hel d radi os, pagers or tel ephones, or at the Access Control
System and Dat abase Managenent so that the other security personnel
can be imediately notified. These systens shall be hardwired.

9. Conponents:

a. Transnitter

b. Locator subsystem

c. Receiver

d. Software
10. Wring will be four (4) conductor #18 Anerican Wre Gauge (AWG) .
11. Duress-Panic Al arm Techni cal Characteristics:

Tenper at ure Range 0° to 110°F (-17.8°C to 43.3°0Q

Nom nal Vol t age 12 VDC @6 mA

Current Max 8 mA

Qperational Vol tage 7 VDCto 15 V DC

Qperational life Rated for 0,000 activations

Battery Activations 500

Act uat or Dual button plunger with
activation |ock

LED Bi -color — on and activated

K. Security Intercons:
1. Shall be utilized to assist in controlling entry to a facility, main

and alternate entries. They are also used for energencies. These
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systens shall have both two-way voice communi cations and vi deo
(CCTV) capabilities built in. Intercons may al so have key-pads that
allow for specific call connections or may provide a directory.
These systens consist of both renmbte and master stations. |Intercom
shall be externally powered for distances over 1,500 feet (457.2
nmeters) (m) fromthe master control unit.

The I ntercom shall be programmable froma renote | ocation and have a
three nunber dialing capability per activation button, or include a
keypad for dialing authorized and published extensions.

The Intercomshall have an internally nounted el ectronics enclosure
and auxiliary power.

The Contractor shall be responsible for integration of intercomwth
auxiliary output to electronic or nagnetic door rel eases, as well as
CCTV, as required.

Security Intercom Techni cal Characteristics:

Construction 12 gauge (2.8mm) #4 brushed stainless
steel face plate

Operating Tenperature |-4°F to +149°F (-20°C to +65°C)

Communi cati on 2-way hands-free communication

Digital Capacity Up to 18 digits, including pauses, for
each of two (2) phone nunbers

Di al i ng Speed M ni mum 10 tones per second

Power Source Phone |ine powered or PBX

Connecti on Parallel tip and ring connected to
RJ11 connector for quick installation

Menory EPROM

Circuit Protection Li ght eni ng suppressed and full wave

pol arity guarded

Pr ogr anmi ng Non- vol ati|l e EEPROM progranmm ng can be
done from any tel ephone.

No battery back-up needed

Wring Requirenents 1 twisted-shielded pair (gauge depends
on di stance)

Carer a Option for pin-hole color canmera or

Integration with existing CCTV

LED Cal | confirnmation
Activation 1.5 in. (38.1m) mi ni mum pi ezoel ectric
button
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Label i ng “I'nformation” or “Help”

2.3 I NSTALLATION KI'T
A. CGeneral: A kit shall be provided that, at a nminimm includes all
connectors and termnals, |abeling systens, barrier strips, wring

bl ocks or wire wap termnals, heat shrink tubing, cable ties, solder,

hangers, clanps, bolts, etc., required to acconplish a neat and secure

installation. Unfinished or unlabeled wire connections will not be

al | owed. Contractor shall turn over to the Contracting O ficer all

unused and partially opened installation kit boxes, coaxial cable

reels, conduit, cable tray, and/or cable duct bundles, wire rolls, and
physical installation hardware. This is an acceptable alternate to the

i ndi vi dual spare equipnment requirenent as |ong as the m ni num spare

items are provided in this count. The followi ng installation sub-kits

are required as a mni mum
B. System G oundi ng:

1. The grounding kit shall include all cable in accordance with UL 444
Communi cations Cables, and installation hardware required. All
grounding will be according to the NEC.

2. This includes, but is not limted to:

a. Coaxial Cable Shields
b. Control Cable Shields
c. Data Cabl e Shields

d. Conduits - { Formatted: English (U.S.)
e. Cable Dyct, - { Formatted: English (U.S.)
f. cable Trays, ~~ { Formatted: English (U.S.)
g. Power Panels o {Formatted: English (U.S.)

o JL

h. Connector Panels

C. Coaxial Cable: The coaxial cable kit shall include all coaxial
connectors, cable tying straps, heat shrink tabbing, hangers, clanps,
etc., required to acconplish a neat and secure installation.

D. Wre And Cable: The wire and cable kit shall include all connectors and
termnals, barrier straps, wiring blocks, wire wap strips, heat shrink
tubing, tie waps, solder, hangers, clanps, |labels etc., required to
acconplish a neat and orderly installation.

E. Equi pnent Interface: The equi pnent interface kit shall include any item

or quantity of equipnment, cable, nounting hardware and materials needed
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to interface Systenms and Subsystens according to the OEM requirenments
and this specification.

Label s: The labeling kit shall include any itemor quantity of |abels,
tools, stencils, and materials needed to | abel each subsystem according
to the CEM requirements, as-installed drawi ngs, and this specification.
Docunent ati on: The docunentation kit shall include any itemor quantity
of items, conputer discs, as installed draw ngs, equipnent,

mai nt enance, and operation manuals, and CEM nateri al s needed to
correctly provide the system docunentati on as required by this docunment

and expl ai ned herein.

PART 3 — EXECUTI ON
3.1 I NSTALLATI ON

A

Systeminstallation shall be installed in accordance with NFPA 731
Standards for the Installation of Electric Premi ses Security Systens
and appropriate installation manual for each type of subsystem

desi gned, engi neered, and install ed.

The |l ocation and type of duress or intercomto be installed will be in
accordance with physical security requirenents unique to each VA
facility.

For EPPS systens (i.e. use current panic/duress) that can operate
through existing VA facility tel ephone systemlines, software
programm ng and hardware, refer to Section 27 51 23,

| NTERCOVMUNI CATI ONS AND PROGRAM SYSTEMS to integrate additional EPPS
equi pnent .

Conceal ed duress/panic devices shall be nounted in such a way that
their location is only known by the person having know edge of the
activating device location. No wiring shall be exposed to identify the
| ocation of the activation device.

Fl oor mounted duress alarms shall be attached to mIlwork on floor.
When nmounted under mllwork, wiring shall be routed in mllwork to
conduit systemvia flexible conduit.

Hard-w red switches shall be wired to individual alarmpoints within
the Advanced Processing Controller (apC).

Wal |l and post mounted stations shall be nobunted to nmeet UFAS/ ADA
requi renents and use tanper proof bolts and screws. Testing will be

finished before installation of fasteners.

28 26 00 - 11



11-09

H. O eaning: Subsequent to installation, clean each system conponent of
dust, dirt, grease, or oil incurred during installation in accordance
to manufacture instructions.

I. Provisions shall be nade for systens in high-noise areas or areas with
electrical interference environnents.

J. Adjustnent/Alignnent/Synchronization: Contractor shall prepare for
system activation by follow ng manufacturer’s recommended procedures
for adjustnment, alignment, or programm ng. Prepare each conponent in
accordance with appropriate provisions of the conponent’s installation,
operations, and mai ntenance instructions.

3.2 TESTS AND TRAI NI NG
Al testing and training shall be conpliant with the VA General
Requi renents, Section 01 00 00, GENERAL REQUI REMENTS.
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SECTI ON 283110
FI RE ALARM SYSTEM ( NETWORK)

PART 1 - GENERAL

1.1

A

1.2

1.3

moow»

DESCRI PTI ON

This section of the specifications includes extending the existing Edwards

fire alarm system and the furnishing, installation, and connection of the

fire alarmequi pment to forma conplete peer-to-peer network system It

shall include, but not be limted to, alarminitiating devices, alarm

i ndi cating devices, notification appliance circuit (NAC) panels, renote

annunci ators, auxiliary control devices, power supplies, wiring, and

ext ension of the fiber optic cable.

SCOPE

Modi fy the existing control panel as required to extend and add the new

devi ces and functions indicated on the draw ngs.

Fire alarmequi pment, wiring, devices and sub-systens shall be renoved as

i ndi cated on the drawings. Al renoved equi pment not specified to remain

property of the Medical Center shall becone the property of the Contractor

and shall be di sposed of properly.

The design, materials, equipnent, installation, inspection and testing of

the fire alarmsystemshall be in accordance with the required and

advi sory provisions of NFPA 72 and Underwiters Laboratories, Inc.

Existing fire alarmhorns, bells, chimes, door hol ders, valve tanper

switches water and fl ow switches may be reused as indicated on the

drawi ngs provi ded the equi prent:

1. is conpatible with new equi pnent being installed

2. is verified as operable through contractor testing and inspection

3. is warranted as new by the contractor.

Basi ¢ Performance:

1. Signaling line circuits within buildings shall be wired in accordance
with NFPA 72, Table 3-6.1, Style 1.0.

2. Initiating device circuits shall be wired in accordance with NFPA 72,
Table 3-5.1, Style C

3. Notification circuits shall be wired in accordance with NFPA 72, Table
3-7.1, Style Y.

RELATED WORK

Section 013323, SAMPLES AND SHOP DRAW NGS.

Secti on 078400, FlIRE STOPPI NG

Secti on 099100, PAI NTI NG

Section 260511, BASI C METHODS AND REQUI REMENTS ( ELECTRI CAL) .

Section 260533, CONDU T SYSTEMS.
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1

5

6

Section 260521, CABLES, LOW VCOLTAGE (600 VOLTS AND BELOW .

SUBM TTALS
Submit in accordance with section 013323, SAMPLES AND SHOP DRAW NGS and
Section 260511, BASI C METHODS AND REQUI REMENTS ( ELECTRI CAL) .
Manual s:
1. Submit conplete technical data sheets, power requirenents, device
wi ring diagrans, dinensions, and information for ordering repl acenent
parts.
a. Wring diagrans shall have their termnals identified to facilitate
installation, operation, expansion and nai ntenance.
b. Wring diagrans shall indicate internal wiring for each item of
equi prent and the interconnections between the itenms of equipnent.
c. Provide a clear and conci se description of operation which gives, in
detail, the information required to properly operate, inspect, test
and nmaintain the equi pnent and system

2. Prior to final inspection, deliver four copies of the final updated

operation and mai nt enance manual to the COTR

a. The manual shall be updated to include any information necessitated
by the project.

b. Conplete "As installed" wiring and schenmatic di agrams shall be
i ncl uded whi ch show all itens of equiprment and their interconnecting
wiring. Show all final terminal identifications.

c. Complete listing of all progranm ng information including al
control events per device.

d. Certificate of Installation as required by NFPA 72.

Certifications:

2. Together with the shop drawi ng submittal, submt certification that the
wi ring and connection diagranms nmeet this specification, UL and NFPA 72
requirenents.

GUARANTY

Al work performed and all material and equi pnent furni shed under this

contract shall be free fromdefects and shall remain so for a period of

three (3) year fromthe date of acceptance of the installation by the

Contracting Oficer.

APPLI CABLE PUBLI CATI ONS

The publications listed below forma part of this specification to the

extent referenced. The publications are referenced in text by the basic

desi gnati on only.

Nati onal Fire Protection Association (NFPA):

70, . Nati onal El ectrical Code (NEC
283110 - 2



C

D.

T2, . Nati onal Fire Al arm Code.

90A. . .. ... Installation of Air Conditioning and Ventilating
Syst ens
101 Life Safety Code

Underwriters Laboratories, Inc. (UL):
Fire Protection Equi pnent Directory.
Factory Mutual Engi neering Corporation (FM
Fire Protection Approval CGuide

PART 2 - PRODUCTS

2.

2.

1

2

A

EQUI PMENT AND MATERI AL, GENERAL

Al'l equi prent and conponents shall be new, and the manufacturer's current

nodel . The equi prent shall be tested and |isted by Underwiters

Laboratories, Inc., or Factory Mitual Research Corporation for use as an

ext ension of the existing Edwards fire alarm system

Exi sting equi pmrent nmay be reused as indicated on the draw ngs.

CONDUI T, W RE

Condui t:

1. Al new and reused conduits shall be installed in accordance with NFPA
70.

2. Conduit fill shall not exceed 40 percent of interior cross sectional
ar ea.

3. Al new conduits shall be 3/4 inch m ninmum painted red.

Wre:

1. Al existing wiring shall be replaced and installed in a conduit or
raceway.

2. Wring shall be in accordance with NEC article 760 and as reconmended
by the manufacturer of the fire alarmsystem Al wires shall be sized
and col or coded in accordance with the follow ng table. Nunber of
conductors shall be as recomended by the fire al arm system

manuf act ur er .
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EXISTING FIRE ALARM WIRING SCHEDULE

SYMBOL APPLICATION WIRE SIZE /TYPE DESCRIPTION
SIGNATURE DATA LINE #16AWG / ADDRESSABLE DEVICES, e.i.
(SG) (1) RED+ (1) BLACK- FPLR PAIR Pull Stations, Smoke & Heat
IN RED OUTER JACKET Detectors, Key Test Stations, etc.
UNDER GROUND ADDRESSABLE CIRCUITRY
(UG SG) SIGNATURE DATA LINE #14 SOLID / leaving one building to enter
(1) RED+ (1) BLACK- THHN/THWN another building thru underground
BOTH YELLOW BANDED raceway.
(NAC) AUDIBLE / VISUAL CIRCUIT #12 STRANDED / NOTIFICATION DEVICES, e.i.
(1) ORANGE+ (1) BROWN- THHN/THWN Horns, Strobes, Horn/Strobes.
UNDER GROUND ADDRESSABLE CIRCUITRY
(UG NACQC) AUDIBLE / VISUAL CIRCUIT ileH?\JTRI—'IAV':IIEED / leaving one bldg. to enter another
(1) ORANGE+ (1) BROWN- bldg. thru underground raceway.
NETWORK AUDIO LOOP #16AWG / CIRCUITRY between FACP's with
(NETA) (1) RED+ (1) BLACK- SH-FPLR PAIR speakers
IN BLUE OUTER JACKET P ’
AUDIO RISER #14AWG / CIRCUITRY from Amplifier to CC2
(AR) (1) RED+ (1) BLACK- FPLR PAIR and from CC2 to CC2
IN BLACK OUTER JACKET ’
(SP) SPEAKER CIRCUIT #14 SOLID / NOTIFICATION DEVICES,
(1) WHITE+ (1) BLUE- THHN/THWN Speakers only
(24VDC) 24VvDC POWER #14 SOLID / 24VDC CIRCUITRY from FACP to
(1) RED+ (1) BLACK- THHN/THWN auxiliary modules.
(DM) DOOR HOLDER POWER #14 SOLID / SPECIAL 24VDC CIRCUITRY from
(1) YELLOW+ (1) PURPLE- THHN/THWN FACP to door magnetic holders.
(CONV) CONVENTIONAL ZONE #14 SOLID / DRY CONTACTS, e.i. PIV's,
(1) PINK+ (1) TAN- THHN/THWN Tampers, and Flows.
SIGA-LED (LED)
(LED) (1) GRAY+ (1) GREEN WITH $1H4H?\l(/)TL|_I|l\)N/N (F.{?LI::nCOLiQTLREYDfrom Detectors to
YELLOW STRIPE- ’
REMOTE MICROPHONE CIRCUITRY from ASU in FACP-85
(RMIC) (1) RED+ (1) BLACK- #L6AWG / to FACP-67 then cascade to FACP-
IN BLUE OUTER JACKET SH-FPLR PAIR 88/13 and FACP-27
WITH RED BANDING '
REMOTE MICROPHONE KEY CIRCUITRY from ASU in FACP-85
(RMICK) (1) RED+ (1) BLACK- #L6AWG / to FACP-67 then cascade to FACP-
IN BLUE OUTER JACKET SH-FPLR PAIR 88/13 and FACP-27
WITH BLACK BANDING '
FIBER OPTIC o
(NETD) NETWORK DATA ;HIZL(I:E(I;II;JII\D/I ELIJI?IEIIE frlg?Ct:Dqumg breakout to
ORANGE g '

3. Signaling line circuits shall be tw sted and shi el ded unl ess
specifically exenpted by the fire al arm equi pment manufacturer in
writing.

4. Any fire alarmsystemwiring which extends outside of a building shal

C. Term na

1.
2.

have additiona
physi ca
i nduced transients.
Boxes,

Shal | be gal vani zed stee

All new and reused boxes shal

Juncti on Boxes,

damage and fal se signals due to lighting,

and Cabi nets:

be 4-11/16"

283110 - 4
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power surge protection to protect equi pnent from

vol tage and current

in accordance with UL requirenents.

extra deep,




2.3

2.4

F

2.

installed in accordance wi th NFPA 70.
New and existing covers shall be repainted red and shall be identified

with white markings as "FA" for junction boxes and as "Fire Alarm
Systenmt for cabinets and terninal boxes. Lettering shall be a mninum
of 3/4" high.

Term nal boxes and cabi nets shall have a volune 50 percent greater than
required by the NFPA 70. Mnimum sized wire shall be considered as 14
AWG for cal cul ati ons purposes.

Term nal boxes and cabinets shall have identified pressure type
termnal strips, and shall be |ocated at the base of each riser

ber Optics

Fi ber optic cable shall be 62.5/125 nulti-node grade index fiber

(mat ching the manufacture of the existing fiber optics). Al fiber
optic cabl es underground shall be jacketed with insulation rated for
underground use. All interior fiber optics shall be run in conduit.

Al'l connectors shall be “ST” connectors.

ANNUNCI ATOR PANELS

Annunci at or, Al phanumreric Type:

1

Shall be a supervised, LCD display containing a mninmmof two |ines of
40 characters for alarmannunciations in clear English text.

Message shall identify building nunber, floor, zone etc on the first
line and device description and status (pull station, snoke detector,
wat erfl ow al arm or trouble condition) on the second |ine.

The initial alarmreceived shall be indicated as such

A selector switch shall be provided for view ng subsequent al arm

nessages.

ALARM NOTI FI CATI ON DEVI CES

Chi mes:

1. Shall match existing chinmes.

2. Shall be electronic type with a m nimum nom nal rating of 80 db at ten
feet.

Mount on renpvabl e adapter plates on conduit boxes.
Each chinme circuit shall have a m ninum of twenty percent spare
capacity.

Speakers:

1. Shall match existing speakers.

2. Dual coil type and operate on either 25 VRVMS or 70.7 VRV with field
sel ectable output taps fromO0.5 to 2.0Wand originally installed at the
one-hal f watt tap. Speakers shall provide a mninum sound out put of 80
dBA at ten feet with the one-half watt tap.

3. Frequency response shall be a m nimum of 400 HZ to 4000 HZ.
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4. 4" or 8" speakers ceiling mounted with white colored baffles in areas

wi th suspended ceilings and wall nounted in areas w thout ceilings.
C. Strobes:

1. Shall match existing strobes.

2. Xenon flash tube type 15 or 75 candela rated, with a mininmnum1 HZ and
maxi mum 2 HZ flash rate.

3. Backplate shall be red with Y2inch permanent red letters. Lettering to
read "Fire" and be visible fromall view ng directions.

4. Each strobe circuit shall have a mininum of twenty (20) percent spare
capacity.

ALARM | NI TI ATI NG DEVI CES

A. Manual Fire Alarm Stations

Shall match exi sting manual fire alarm stations.

Shal | be non-breakgl ass address reporting type.

Station front shall be constructed of a durable material such as cast
or extruded netal or high inmpact plastic. Stations shall be sem -flush
t ype.

4. Stations shall be of single action pull down type with suitable
operating instructions provided on front in raised or depressed
letters, and clearly | abeled "FIRE".

5. Operating handl es shall be constructed of a durable nmaterial. On
operation, the lever shall lock in alarmposition and remain so unti
reset. A key shall be required to gain front access for resetting, or
conducting tests and drills.

6. Unl ess otherwi se specified, all exposed parts shall be of color red and
have a snooth, hard, durable finish.

7. Provide six clear plastic guards with internal alarm horns for manua
fire alarm stations.

B. Smoke Detectors

1. Shall match existing snoke detectors.

2. Smoke detectors shall be UL Iisted for use with the fire alarmcontro
panel bei ng furnished.

3. Snoke detectors shall be the 2-wire anal og type conplying with
applicable UL Standards for systemtype detectors. Snoke detectors
shall be installed in accordance with the manufacturer's
reconmendati ons and NFPA 72.

4. Detectors shall have an indication lanp to denote an alarm condition.
Provide renote indicator |anps and identification plates where
detectors are concealed fromview. Locate the renote indicator |anps
and identification plates flush munted on walls so they can be

observed froma normal standing position
283110 - 6
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5.

Al spot type and duct type detectors installed shall be of the
phot oel ectric type.

Phot oel ectric detectors shall be factory calibrated and readily field
adjustable. The sensitivity of any photoelectric detector shall be

factory set at 3.0 plus or mnus 0.25 percent obscuration per foot.

C. Heat Detectors

D

A

Shal |l match exi sting heat detectors.

Heat detectors shall be of the addressable restorable fixed-tenperature
type. The fixed tenperature el enent shall consist of a fusible alloy
retai ner and actuator shaft.

Detectors shall have a m nimum snooth ceiling rating of 2500 square
feet.

Odinary tenperature rated (135 F) heat detectors shall be utilized in
el evator mechanical room Intermediate tenperature rated (200 F) heat
detectors shall be utilized in all other areas.

Provide a renpte indicator |anp key test station and identification
nanepl ate (“Heat Detector Shunt Trip - Elevator 1") for elevator group
to simulate activation of the heat detector. Locate key test station
in plain view on the el evator machine roomwall. The barrel key for
key test station shall be key identical to the other elevator heat
detector test station on the canpus.

Water Fl ow Switches

1
2.

Shall match existing water flow sw tches.

Wet pipe water flow switches or dry pipe alarm pressure switches for
sprinkl er systens shall be connected to the fire alarmsystem by way of
an address reporting interface devi ce.

Al new water flow switches shall be of a single manufacturer and
series and non-accunul ative retard type.

Shall have an alarmtransm ssion delay tine which is conveniently
adjustable fromO to 60 seconds. Initial settings shall be 30-45
seconds.

Water flow switches denoted "F' for future shall not be installed under
this contract. Fire alarmcontractor shall provide conduit system

wi ring and addressable interface device only at these |locations for

devices to be installed under future projects.

SUPERVI SORY DEVI CES

| nduct Snpke Detectors

1
2.

Shall match existing i nduct snoke detectors.
Duct detectors shall be provided and connected under this section.
Detectors shall be listed and | abeled for in-duct installation.

Detectors shall be provided with an approved duct housi ng nount ed
283110 - 7
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exterior to the duct, and shall have perforated sanpling tubes
extendi ng across the full width of the duct (wall to wall).

3. Interlocking with fans shall be provided a specified hereinafter under
Part 3.2, "TYPI CAL OPERATI ON

4. Provide renote indicator |anps, key test stations and identification
nanepl ates ("induct snoke detector AHU-X') for all duct detectors.
Locate key test stations in plain viewon walls or ceilings so that
t hey can be observed and operated froma normal standing position.

Sprinkl er and Standpi pe System Supervi sory Swi tches:

1. Shall match existing supervisory swtches.

2. Each sprinkler systemwater supply control valve, riser valve or zone
control valve, and each standpi pe systemriser control valve shall be
equi pped with a supervisory switch. Standpi pe hose val ves, and test
and drain val ves shall not be equi pped with supervisory swtches.

3. PIV (post indicator valve) or nain gate valve shall be equipped with a
supervisory swtch.

4. The mechani sm shall be contained in a weatherproof die-cast al um num
housi ng, which shall provide a 3/4-inch tapped conduit entrance and
i ncorporate the necessary facilities for attachnent to the val ves.

5. The entire installed assenbly shall be tanper-proof and arranged to
cause a switch operation if the housing cover is renobved, or if the
unit is renoved fromits nmounting.

ADDRESS REPORTI NG | NTERFACE DEVI CE

Shal | have uni que addresses which report directly to the building fire

al ar m panel

Shal | be configurable to nonitor normally open or normally cl osed devices

for both alarm and trouble conditions.

Shal |l have term nal designations clearly differentiating between the

circuit to which they are reporting fromand the device which they are

noni tori ng.

Shall be UL listed for fire alarmuse and conpatibility with the panel to

whi ch they are connected.

Shall be nounted in weat herproof housings if nmounted exterior to a

bui | di ng.

SMOKE BARRI ER DOOR CONTROL

El ect romagneti ¢ Door Hol ders:

1. New door holders shall be a standard wall nounted el ectronagnetic type.
In | ocations where doors do not cone in contact with the wall when in
the full open position, an extension post shall be added to the door
bracket .

2. Operation shall be by 24 volt DC supplied froma battery |ocated at the
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3.1

main fire alarmcontrol panel. Door holders shall be coordinated as to
vol tage, anpere drain, and voltage drop with the battery, battery

charger, wiring and fire alarmsystem for operation as specified.

A maxi mum of twel ve door hol ders shall be provided for each circuit.
Door hol der control circuits shall be electrically supervised.

Snmoke detectors shall not be incorporated as an integral part of door
hol ders.

PROGRAMM NG COVPUTER

Provide all hardware, software, programm ng tools, |icense and

docunent ati on necessary to permanently nodify the fire alarm systemon
site. The minimmlevel of nodification includes addition and del etion of
devices, circuits, zones and changes to system description, system
operation and digitized evacuation and instructional messages.
3 - EXECUTI ON

| NSTALLATI ON

Installation shall be in accordance with NFPA 70 and 72, as shown on the
draw ngs, and as recommended by the najor equi prent manufacturer.

Al'l new conduit junction boxes, conduit supports and hangers shall be
conceal ed in finished areas and may be exposed in unfinished areas. Al
exi sting accessible conduit not reused shall be renoved.

Al'l new or reused exposed conduit shall be painted to match surroundi ng
fini shed areas.

Exi sting devices which are reused shall be properly nounted and install ed.
Mounti ng surfaces shall be re-patched and re-painted as necessary to match
exi sting.

Al fire detection and al arm system devi ces, shall be flush nounted when
| ocated in finished areas and may be surface nmounted when | ocated in
unfi ni shed areas. Exact locations to be approved by the COIR

Speakers shall be ceiling mounted and fully recessed in areas with
suspended ceilings. Speakers shall be wall nmounted and recessed in
finished areas w thout suspended ceilings. Speakers may be surface
nounted in unfinished areas. Fire alarmconnection to the secondary coi
of each speaker.

Strobes shall be flush wall npbunted 80" above the floor or 6" bel ow
ceiling, whichever is lower. Locate and nount to nmaintain a mninmm3
foot clearance from side obstructions. |Install strobes with candel a
rati ngs as shown on the draw ngs.

Manual fire alarmstations shall be installed not Iess than 42 inches or
nore than 48 inches fromfinished floor to bottom of device and wthin
five (5) feet of a stairway or an exit door

Smoke detectors shall be installed within five feet of snoke barrier doors
283110 - 9
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and a mnimum of three feet from HVAC systemgrilles.

Where possible locate flow switches a mininumof one (1) foot froma

fitting which changes the direction of the flow and a m ninum of three (3)

feet for a valve

Mount val ve tanper switches so as not to interfere with the nornal

operation of the valve and adjust to operate within two revolutions toward

the closed position of the valve control, or when the stem has noved no
nore than one-fifth of the distance fromits normal position.

Al'l building alarm supervisory and trouble conditions shall be

transmitted to renpte annunciators via the site central annunciation.

I nformation shall include building nunber, floor, zone, device description

and status.

Buil ding fire alarmconditions shall automatically notify the |oca

muni ci pal fire departnment via a central station connection.

TYPI CAL OPERATI ON

Nor mal System Qperation: Actuation of any manual station, snoke detector,

heat detector or water flow switch shall cause the follow ng operations to

occur, unless otherw se specified:

1. Operate the fire alarmnotification appliances as follows:

a. Flash all strobes on the floor in alarmand operate the emergency
voi ce communi cation systemthroughout the building in alarm for
Bui | di ngs Nos. 27, 67, 77, 85, 85A, 88 and 13.

b. Flash all strobes and ring a coded al arm of 9-9-9 throughout the
building in alarm in the remainder of the buildings.

2. Flash all strobes as indicated above until reset at the fire alarm
control panel
Li ght the associated floor and zone | anp on the annunci ator.

Rel ease all magnetic door holders on the floor from which alarm was

initiated after the five second alert signal. Single inpulses with

tinme delay shall not rel ease the door hol ders.

5. Transnmit a separate alarmsignal, via the site central annunciation
systemto renote |ocations.

6. Snoke detectors in the primary el evator |obby shall, in addition to the
above functions, return all elevators in the bank to the secondary
floor (if existing elevator controller has capability).

7. Snoke detectors in the renaining elevator |obbies, elevator nachine
room or top of hoistway, shall in addition to the above functions,
return all elevators in the bank to the primary floor (if existing
el evator controller has capability).

8. Heat detectors in elevator machine roons shall in addition to the above

functions, send a signal to the elevator shunt trip telling it to trip
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as soon as it receives a signal that the el evator doors are open
Operation of induct snoke detectors shall, cause a system supervisory
condition and shut down the ventilation systemor close associated contro
danpers as appropriate.
Qperation of any sprinkler or standpi pe system val ve supervisory swtch,
or high/low air pressure switch shall cause a system supervisory
condi tion.
Activation of a kitchen range, hood and duct system alarm switch or Hal on
system al arm swi tch shall cause a system supervisory condition.
Activation of a security button shall cause a security condition and
transmt a separate alarmsignal, via the site central annunciation system
to renote | ocations.
TESTS
Provide the service of a conpetent, factory-trained engi neer or technician
aut hori zed by the manufacturer of the fire alarmequi pnent to technically
supervise and participate during all of the adjustnments and tests for the
system Make all adjustnents and tests in the presence of the COIR
VWhen the systens have been conpleted and prior to the scheduling of the
final inspection, furnish performthe followi ng tests. Wen any defects
are detected, make repairs or install replacenment conponents, and repeat
the tests until such tinme that the conplete fire alarmsystens neets al
contract requirenents. After the system has passed the test, the
contractor may request a final inspection.
1. Before energizing the cables and wires, check for correct connections
and test for short circuits, ground faults, continuity, and insulation
2. Test the insulation on all installed cable and wiring by standard
net hods as recomended by the equi pment manuf act urer
3. Run water through all flow switches. Check tinme delay on water flow
switches. Subnmit a report listing all water flow switch operations and
their retard time in seconds.
4. Open each alarminitiating and notification circuit to see if trouble
si gnal actuates.
5. Ground each alarminitiation and notification circuit and verify
response of trouble signals.
6. Check alarmtransmssion to all fire alarmnotification
FI NAL | NSPECTI ON AND ACCEPTANCE
At the final the contractor shall performthe tests in Article 3.3 TESTS
and those required by NFPA 72 in the presence of the COTR. In addition
the representative shall denonstrate that the systems function properly in

every respect.

3.5 I NSTRUCTI ON
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Furni sh the services of a conpetent instructor for instructing personne
in the progranm ng requirenents necessary for system expansion.
Instructor shall programall addition or deletion of devices, zones,

indicating circuits and printer/display text.
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SECTION 31 20 00
EARTH MOVI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON OF WORK
A. This section specifies the requirenents for furnishing all equipnent,
materials, |abor, tools, and techniques for earthwork including, but not
limted to, the follow ng:
1. Site preparation.

2. Excavati on.

3. Filling and backfilling.
4. G ading.

5. Soil D sposal

6. Cean Up.

1.2 DEFI NI TI ONS
A. Unsuitable Materials:

1. Fills: Topsoil; frozen materials; construction materials and
materi al s subject to deconposition; clods of clay and stones |arger
than 75 mm (3 inches); organic material, including silts, which are
unstabl e; and inorganic materials, including silts, too wet to be
stable and any material with a liquid [imt and plasticity index
exceedi ng 40 and 15 respectively. Unsatisfactory soils also include
sati sfactory soils not nmaintained within 2 percent of optinmm
noi sture content at tinme of conpaction, as defined by ASTM D 698.

2. Existing Subgrade (Except Footing Subgrade): Sanme materials as
1.2. A 1, that are not capable of direct support of slabs, pavenent,
and simlar itens with possible exception of inprovenent by
conpaction, proofrolling, or simlar nethods.

3. Existing Subgrade (Footings Only): Same as paragraph 1, but no fil
or backfill. If materials differ from design requirenents, excavate
to acceptable strata subject to Resident Engi neer's approval.

B. Building Earthwork: Earthwork operations required in area enclosed by a
line |ocated 1500 nm (5 feet) outside of principal building perineter.

It also includes earthwork required for auxiliary structures and

bui | di ngs.

C. Trench Earthwork: Trench work required for utility Iines.
D. Site Earthwork: Earthwork operations required in area outside of a |ine
| ocated 1500 nm (5 feet) outside of principal building perinmeter and

wi thin new construction area with exceptions noted above.

E. Degree of conpaction: Degree of conpaction is expressed as a percentage
of maxi num density obtained by | aboratory test procedure. This
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percentage of maxi mum density is obtained through use of data provided
fromresults of field test procedures presented in ASTM D1556, ASTM
D2167, and ASTM D2922.

Fill: Satisfactory soil materials used to raise existing grades. In the
Construction Docunents, the term*“fill” means fill or backfill as
appropri ate.

Backfill: Soil materials or controlled |ow strength naterial used to
fill an excavati on.

Unaut hori zed excavation: Renpval of materials beyond indicated sub-grade
el evations or indicated |ines and di mensi ons without witten

aut hori zation by the Resident Engineer. No paynent will be nade for
unaut hori zed excavation or renmedial work required to correct

unaut hori zed excavati on.

Aut hori zed additional excavation: Renpval of additional naterial

aut hori zed by the Resident Engi neer based on the deternmination by the
CGovernment’s soils testing agency that unsuitable bearing materials are
encountered at required sub-grade el evati ons. Renoval of unsuitable
material and its replacenent as directed will be paid on basis of
Conditions of the Contract relative to changes in work.

Subgrade: The undi sturbed earth or the conpacted soil |ayer i mediately
bel ow granul ar sub-base, drainage fill, or topsoil materials.

Structure: Buildings, foundations, slabs, tanks, curbs, nmechanical and
el ectrical appurtenances, or other man-nmade stationary features
constructed above or bel ow the ground surface.

Borrow. Satisfactory soil inported fromoff-site for use as fill or
backfill.

Drai nage course: Layer supporting slab-on-grade used to nminimze
capillary flow of pore water.

Beddi ng course: Layer placed over the excavated sub-grade in a trench
before | ayi ng pipe. Bedding course shall extend up to the spring |line
of the pipe.

Sub- base Course: Layer placed between the sub-grade and base course for
asphalt paving or |ayer placed between the sub-grade and a concrete
paverent or wal k.

Utilities include on-site underground pipes, conduits, ducts, and cables
as well as underground services within buildings.

Debris: Debris includes all materials located within the designated work
area not covered in the other definitions and shall include but not be
limted to itens |ike vehicles, equipment, appliances, building
materials or remains thereof, tires, any solid or liquid chenmicals or
products stored or found in containers or spilled on the ground.
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Contam nated soils: Soil that contains contam nates as defined and
determ ned by the Resident Engi neer or the Governnent’s testing agency.

1. 3 RELATED WORK

A

E

F.

Materials testing and inspection during construction: Section 01 45 29,
TESTI NG LABORATORY SERVI CES.

Safety requirements Section 00 72 00, GENERAL CONDI TIONS, Article,

ACCI DENT PREVENTI ON

Protection of existing utilities, fire protection services, existing
equi pnment, roads, and pavenents: Section 01 00 00, GENERAL REQUI REMENTS
Subsurface I nvestigation: Section 01 00 00, GENERAL REQUI REMENTS,
Article, PHYSICAL DATA

Erosion Control: Section 01 57 19, TEMPORARY ENVI RONMENTAL CONTROLS
Pavi ng sub-grade requirenments: Section 32 12 16, ASPHALT PAVI NG

1.4 CLASSI FI CATI ON OF EXCAVATI ON:

A

B

Uncl assi fied Excavation: Renoval and di sposal of pavenents and ot her

man- made obstructions visible on surface; utilities, and other itens

i ncl udi ng underground structures indicated to be denolished and renoved;

together with any type of materials regardl ess of character of material

and obstructions encount ered.

Rock Excavati on:

1. Trenches and Pits: Renpval and di sposal of solid, honbgenous,
interlocking crystalline material with firmy cenented, |am nated, or
foliated nasses or congl onerate deposits that cannot be excavated
with a | ate-nodel, track-nmounted hydraulic excavator; equipped with a
1050 nm (42 inch) wi de, short-tip-radius rock bucket; rated at not
| ess than 103 kW (138 hp) flywheel power with bucket-curling force of
not less than 125 kN (28,090 I bf) and stick-crowd force of not |ess
than 84.5 kN (19,000 | bf); neasured according to SAE J-1179. Trenches
in excess of 3000 nm (10 feet) wide and pits in excess of 9000 mm (30
feet) in either length or width are classified as open excavati on.

2. Blasting: Renoval and disposal of solid, honbgenous, interlocking
crystalline material firmy cenented, |amnated, or foliated masses
or conglonerate deposits that cannot be renoved with conventiona
net hods may not be performed by bl asting.

3. Definitions of rock and guidelines for equi pnent are presented for
general information purposes only. The Contractor is expected to use
the infornmation presented in the Geotechnical Engineering Report to
eval uate the extent and conpetency of the rock and to determ ne both
gquantity estinmations and renoval equi pnent and efforts.
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1.5 SUBM TTALS:

A

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,

AND SAMPLES.

Furni sh to Resi dent Engineer:

1. Contactor shall furnish resunes with all personnel involved in the
project including Project Manager, Superintendent, and on-site

Engi neer. Project Manager and Superintendent should have at |east 3

years of experience on projects of simlar size.

2. Soil sanples.

a. Cassification in accordance with ASTM D2487 for each on-site or
borrow soil material proposed for fill, backfill, engineered fill,
or structural fill.

b. Laboratory conpaction curve in accordance with ASTM D 698 for each
on site or borrow soil material proposed for fill, backfill,
engi neered fill, or structural fill.

c. Test reports for conpliance with ASTM D 2940 requirenents for
subbase materi al .

d. Pre-excavation photographs and videotape in the vicinity of the
exi sting structures to docurment existing site features, including
surfaces finishes, cracks, or other structural bleni shes that
m ght be mi sconstrued as danmge caused by earthwork operations.

1.6 APPLI CABLE PUBLI CATI ONS:

A

B.

C

Publications |isted below forma part of this specification to extent
referenced. Publications are referenced in text by basic designation
only.

Ameri can Associ ation of State H ghway and Transportation Oficials

( AASHTO) :

T99-01(2004)............ Moi sture-Density Relations of Soils Using a 2.5
kg (5.5 Ib) Rammer and a 305 mm (12 inch) Drop
T180-01(2004)........... Moi sture-Density Relations of Soils using a 4.54

kg (10 I b) Ranmer and a 457 mm (18 inch) Drop
American Society for Testing and Materials (ASTM:

D448-03a. . .............. Standard C assification for Sizes of Aggregate
for Road and Bridge Construction
D698-00ael.............. Standard Test Methods for Laboratory Conpaction

Characteristics of Soil Using Standard Effort
(12,400 ft. Ibf/ft® (600 kN m n?))

D1556-00................ Standard Test Method for Density and Unit Weight
of Soil in Place by the Sand-Cone Mt hod

31 20 00 - 4



10- O6M

D1557-02el. ............. Standard Test Methods for Laboratory Conpaction
Characteristics of Soil Using Mdified Effort
(56,000 ft-Ibf/ft® (2700 kN m n?))

D2167-94 (2001)......... Standard Test Method for Density and Unit Weight
of Soil in Place by the Rubber Ball oon Mt hod

D2487-06................ Standard C assification of Soil for Engineering
Pur poses (Unified Soil C assification System

D2922-05................ Standard Test Methods for Density of Soil and

Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)

D2940-03................ Standard Specifications for Graded Aggregate
Mat erial for Bases or Subbases for H ghways or
Airports

Soci ety of Autonotive Engi neers (SAE)

J732-92. ... .. ... ... Specification Definitions - Loaders

J1179-02. ............... Hydraul i ¢ Excavat or and Backhoe Di ggi ng Forces

PART 2 - PRODUCTS
2.1 MATERI ALS

A

General : Provide borrow soil material when sufficient satisfactory soil
materials are not avail able from excavations.

Fills: Material in conpliance with ASTM D2487 Soil C assification G oups
GwW G, GM SW SP, SM SC, and M., or any conbination of these groups;
free of rock or gravel larger than 75 mm (3 inches) in any di nension,
debris, waste, frozen materials, vegetation, and other del eterious
matter. Material approved fromon site or off site sources having a

m nimum dry density of 1760 kg/nB (110 pcf), a maximum Plasticity |ndex
of 15, and a maximum Liquid Limt of 40.

Engi neered Fill: Naturally or artificially graded m xture of conpliance
wi th ASTM D2487 Soil Cassification Goups GN G, GM SW SP, SM SC,
and M., or any conbination of these groups, or as approved by the

Engi neer or material with at |east 90 percent passing a 37.5-mm (1 1/2-
i nch) sieve and not nore than 12 percent passing a 75-um (No. 200)
sieve, per ASTM D2940;

Beddi ng: Naturally or artificially graded m xture of natural or crushed
gravel, crushed stone, and natural or crushed sand; ASTM D2940; except
with 100 percent passing a 25 mm (1 inch) sieve and not nore than 8
percent passing a 75-um (No. 200) sieve.

Drai nage Fill: Washed, narrowy graded mi xture of crushed stone, or
crushed or uncrushed gravel ; ASTM D448; coarse-aggregate grading Size
57; with 100 percent passing a 37.5 mm (1 1/2-inch) sieve and 0 to 5
percent passing a 2.36 nmm (No. 8) sieve.
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Ganular Fill:

1. Under concrete slab, crushed stone or gravel graded from25 mm (1
inch) to 4.75 mm (No. 4), per ASTM D 2940.

2. Bedding for sanitary and storm sewer pipe, crushed stone or grave
graded from 13 nm (1/2 inch) to 4.75 mm (No 4), per ASTM D 2940.

PART 3 - EXECUTI ON
3.1 SI TE PREPARATI ON

A

Clearing: Clear within limts of earthwork operations as shown. Wrk

i ncl udes renoval of trees, shrubs, fences, foundations, incidental
structures, paving, debris, trash, and other obstructions. Renobve
materials from Medi cal Center.

Grubbi ng: Renobve stunps and roots 75 mm (3 inch) and |arger dianeter.
Undi st urbed sound stunps, roots up to 75 nm (3 inch) dianeter, and
nonperi shabl e solid objects a mninumof 900 mm (3 feet) bel ow subgrade
or finished enbankment may be |eft.

Trees and Shrubs: Trees and shrubs, not shown for renoval, may be
renoved fromareas within 4500 nm (15 feet) of new construction and 2250
mm (7.5 feet) of utility lines when renoval is approved in advance by
Resi dent Engi neer. Renobve naterials from Medical Center. Box, and

ot herwi se protect from danage, existing trees and shrubs which are not
shown to be renbved in construction area. Inmedi ately repair damage to
exi sting trees and shrubs by trimm ng, cleaning and painting danaged
areas, including roots, in accordance with standard industry
horticultural practice for the geographic area and plant species. Do not
store building materials closer to trees and shrubs, that are to remain,
than farthest extension of their |inbs.

Stripping Topsoil: Strip topsoil fromwithin limts of earthwork
operations as specified. Topsoil shall be a fertile, friable, natura
topsoil of |oany character and characteristic of locality. Topsoil shal
be capabl e of growi ng healthy horticultural crops of grasses. Stockpile
topsoil and protect as directed by Resident Engineer. Elimnate foreign
material s, such as weeds, roots, stones, subsoil, frozen clods, and
simlar foreign materials larger than 0.014 n8 (1/2 cubic foot) in
volune, fromsoil as it is stockpiled. Retain topsoil on station. Renobve
foreign materials larger than 50 mm (2 inches) in any di nension from
topsoil used in final grading. Topsoil work, such as stripping,
stockpiling, and simlar topsoil work shall not, under any

ci rcunst ances, be carried out when soil is wet so that the conposition
of the soil will be destroyed.

Concrete Slabs and Paving: Score deeply or saw cut to insure a neat,
straight cut, sections of existing concrete slabs and paving to be
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renoved where excavation or trenching occurs. Extend pavenent section to

be renobved a m ni mum of 300 nm (12 inches) on each side of wi dest part

of trench excavation and insure final score |lines are approxi mtely
paral | el unl ess otherw se indicated. Renpbve material from Medica

Center.

F. Lines and Grades: Registered Professional Land Surveyor or Registered
Cvil Engineer, specified in Section 01 00 00, GENERAL REQUI REMENTS,
shal | establish |lines and grades.

1. Grades shall conformto elevations indicated on plans within the
tol erances herein specified. CGenerally grades shall be established to
provide a snmooth surface, free fromirregul ar surface changes.
Grading shall conply with conpaction requirements and grade cross
sections, lines, and el evations indicated. Were spot grades are
i ndi cated the grade shall be established based on interpol ation of
the el evati ons between the spot grades while maintaining appropriate
transition at structures and paving and uni nterrupted drai nage fl ow
into inlets.

2. Locations of existing elevations indicated on plans, except spot
el evations, are approximate froma site survey that neasured spot
el evations and subsequently generated existing contours and spot
el evations. Proposed spot el evations and contour |ines have been
devel oped utilizing the existing conditions survey and devel oped
contour lines and may be approximate. Contractor is responsible to
notify Resident Engi neer of any differences between existing
el evati ons shown on plans and those encountered on site by
Surveyor/ Engi neer described above. Notify Resident Engi neer of any
di fferences between existing or constructed grades, as conpared to
t hose shown on the plans.

3. Subsequent to establishnment of |ines and grades, Contractor wll be
responsi ble for any additional cut and/or fill required to ensure
that site is graded to conformto el evations indicated on plans.

4. Finish grading is specified in Section 32 90 00, PLANTI NG

G Disposal: Al materials renoved fromthe property shall be di sposed of
at a legally approved site, for the specific materials, and all renovals
shall be in accordance with all applicable Federal, State and | oca
regul ations. No burning of materials is permtted onsite.

3. 2 EXCAVATI ON

A. Shoring, Sheeting and Bracing: Shore, brace, or slope, its angle of
repose or to an angl e considered acceptabl e by the Resident Engineer,
banks of excavations to protect worknen, banks, adjacent paving,
structures, and utilities.
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1. Design of the tenporary support of excavation systemis the
responsibility of the Contractor.

2. Construction of the support of excavation systemshall not interfere
with the permanent structure and nmay begin only after a review by the
Resi dent Engi neer.

3. Extend shoring and bracing to a mni mum of 1500 nm (5 feet) bel ow the
bott om of excavation. Shore excavations that are carried bel ow
el evations of adjacent existing foundations.

4. |f bearing material of any foundation is disturbed by excavating,

i mproper shoring or renoval of existing or tenmporary shoring, placing
of backfill, and simlar operations, the Contractor provide a
concrete fill under disturbed foundations, as directed by Resident
Engi neer, at no additional cost to the Government. Do not renobve
shoring until pernmanent work in excavation has been inspected and
approved by Resident Engi neer

B. Excavation Drai nage: Qperate punping as required to keep excavation free
of water and subgrade dry, firm and undi sturbed until approval of
per manent work has been recei ved from Resi dent Engi neer. Approval by the
Resi dent Engi neer is also required before placenent of the pernmanent
work on all subgrades.

C. Subgrade Protection: Protect subgrades from softening, undernining,
washout, or damage by rain or water accumul ation. Reroute surface water
runof f from excavated areas and not allow water to accunmulate in
excavations. Do not use excavated trenches as tenporary drai nage
ditches. Wen subgrade for foundations has been di sturbed by water,
renmove disturbed material to firmundisturbed material after water is
brought under control. Replace disturbed subgrade in trenches with
concrete or nmaterial approved by the Resident Engineer

D. Blasting: Blasting of materials classified as rock shall not be
perm tted.

E. Proofrolling:

1. After rough grade has been established in cut areas and prior to
pl acenent of fill in fill areas under building and pavenents,
proofrol |l exposed subgrade with a fully | oaded dunp truck to check
for pockets of soft materi al

2. Proofrolling shall consist of at |east two conplete passes with one
pass being in a direction perpendicular to preceding one. Renbve any
areas that deflect, rut, or punp excessively during proofrolling, or
that fail to consolidate after successive passes to suitable soils
and replaced with conpacted fill. Maintain subgrade until succeeding
operation has been acconpli shed.
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F. Buil di ng Eart hwork:
1. Excavation shall be acconplished as required by draw ngs and
speci fications.
2. Excavate foundation excavations to solid undisturbed subgrade.
Rermove | oose or soft materials to a solid bottom

Fill excess cut under footings or foundations with 25 MPa (3000 psi)
concrete poured separately fromthe footings.

5. Do not tanp earth for backfilling in footing bottons, except as
speci fi ed.

6. Slope grades to direct water away from excavations and to prevent
pondi ng.
G Trench Earthwork:
1. Uility trenches (except sanitary and storm sewer):

a.

Excavate to a width as necessary for sheeting and braci ng and
proper perfornance of the work.

Grade bottom of trenches with bell holes scooped out to provide a
uni for m beari ng.

Support piping on undisturbed earth unless a mechanical support is
shown.

Length of open trench in advance of piping |laying shall not be
greater than is authorized by Resident Engi neer

2. Sanitary and storm sewer trenches:

a.

Trench width bel ow a point 150 mm (6 inches) above top of pipe
shall be 600 mm (24 inches) maxi mum for pipe up to and including
300 mm (12 inches) dianeter, and four-thirds dianeter of pipe plus
200 mm (8 inches) for pipe larger than 300 mm (12 inches). Wdth
of trench above that |evel shall be as necessary for sheeting and
braci ng and proper performance of the work.

Bed bottom quadrant of pipe on undisturbed soil or granular fill.
1) Undisturbed: Bell holes shall be no | arger than necessary for

jointing. Backfill up to a point 300 mm (12 inches) above top
of pipe shall be clean earth placed and tanped by hand.
2) Granular Fill: Depth of fill shall be a m ninmmof 75 mm (3
i nches) plus one sixth of pipe dianeter bel ow pipe to 300 mm
(12 inches) above top of pipe. Place and tanp fill material by
hand.
Pl ace and conpact as specified remai nder of backfill using
accept abl e excavated nmaterials. Do not use unsuitable naterials.
Use granular fill for bedding where rock or rocky materials are
excavat ed
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H Site Earthwork: Earth excavation includes excavating pavenents and
obstructions visible on surface; underground structures, utilities, and
other itens indicated to be renoved; together with soil, boul ders, and
other materials not classified as rock or unauthorized excavati on.
Excavati on shall be acconplished as required by draw ngs and
specifications. Excavate to indicated elevations and dinensions within a
tol erance of plus or minus 25 nm (1 inch). Extend excavations a
sufficient distance fromstructures for placing and renpoving concrete
formmork, for installing services and other construction, conplying with
OSHA requirenents, and for inspections. Renpve subgrade material s that
are determ ned by Resident Engineer as unsuitable, and replace with
acceptable material. If there is a question as to whether material is
unsui table or not, the contractor shall obtain sanples of the material,
under the direction of the Resident Engineer, and the materials shall be
exam ned by an independent testing |laboratory for soil classification to
determ ne whether it is unsuitable or not. Wen unsuitable material is
encountered and renoved, contract price and tine will be adjusted in
accordance with Articles, DI FFERI NG SI TE CONDI TI ONS, CHANGES and
CHANGES- SUPPLEMENT of the GENERAL CONDI TI ONS as applicabl e. Adjustnents
to be based on volune in cut section only.

1. Site G ading:

a. Provide a snooth transition between adjacent existing grades and
new gr ades.

b. Cut out soft spots, fill low spots, and trim high spots to conply
with required surface tol erances.

c. Slope grades to direct water away from buil dings and to prevent
ponds from form ng where not designed. Finish subgrades to
required elevations within the foll owi ng tol erances:

1) Lawn or Unpaved Areas: Plus or mnus 25 mm (1 inch).
2) Walks: Plus or mnus 25 mm (1 inch).
3) Pavenents: Plus or minus 13 mm (1 inch).

d. Grading Inside Building Lines: Finish subgrade to a tol erance of
13 mm (1/2 inch) when tested with a 3000 nm (10 foot)
st rai ght edge.

3.3 FILLI NG AND BACKFI LLI NG

A. General: Do not fill or backfill until all debris, water, unsatisfactory
soil materials, obstructions, and deleterious materials have been
removed from excavation. For fill and backfill, use excavated materials
and borrow neeting the criteria specified herein, as applicable. Borrow
will be supplied at no additional cost to the Governnment. Do not use
unsui tabl e excavated materials. Do not backfill until foundation walls
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have been conpl eted above grade and adequately braced, waterproofing or
danppr oofi ng applied, foundation drai nage, and pi pes com ng in contact
wi th backfill have been installed and work inspected and approved by
Resi dent Engi neer.

Pl acing: Place materials in horizontal |ayers not exceeding 200 mm (8
inches) in | oose depth for material conpacted by heavy conpaction

equi pment, and not nmore than 100 nm (4 inches) in | oose depth for

mat eri al conpacted by hand-operated tanmpers and then conpacted. Pl ace
backfill and fill nmaterials evenly on all sides of structures to
required el evations, and uniformy along the full |ength of each
structure. Place no material on surfaces that are nuddy, frozen, or
contain frost.

Conpaction: Conpact with approved tanping rollers, sheepsfoot rollers,
pneurmatic tired rollers, steel wheeled rollers, vibrator conpactors, or
ot her approved equi pnent (hand or mechani zed) well suited to soil being
conpacted. Do not operate nmechani zed vi bratory conpaction equi pnent
within 3000 mm (10 feet) of new or existing building walls w thout prior
approval of Resident Engineer. Mdisten or aerate naterial as necessary
to provide noisture content that will readily facilitate obtaining
speci fied conpaction with equi pment used. Conpact soil to not |ess than
the foll owi ng percentages of maxi mumdry density, according to ASTM D698
or ASTM D1557 as specified bel ow

1. Fills, Enbanknents, and Backfil

a. Under proposed structures, building slabs, steps, and paved areas,
scarify and reconpact top 300 nm (12 inches) of existing subgrade
and each | ayer of backfill or fill material in accordance ASTM
D1557 95 percent.

b. Curbs, curbs and gutters, ASTM D1557 95 percent.

c. Under Sidewal ks, scarify and reconpact top 150 mm (6 inches) bel ow
subgrade and conpact each layer of backfill or fill material in
accordance ASTM D1557 95 percent.

Landscaped areas, top 400 nm (16 inches), ASTM D1557 85 percent.

e. Landscaped areas, below 400 mm (16 inches) of finished grade, ASTM
D1557 90 percent.

2. Natural Ground (Cut or EXxisting)

a. Under building slabs, steps and paved areas, top 150 nm (6
i nches), ASTM D1557 95 percent.

b. Curbs, curbs and gutters, top 150 mm (6 i nches), ASTM D1557 95
percent.

c. Under sidewal ks, top 150 nm (6 i nches), ASTM D1557 95 percent.
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3. 4 GRADI NG

A

General: Uniformy grade the areas within the limts of this section,

i ncludi ng adj acent transition areas. Smooth the finished surface within
specified tol erance. Provide uniformlevels or slopes between points
where el evations are indicated, or between such points and existing
finished grades. Provide a snmpooth transition between abrupt changes in

sl ope.
Cut rough or sloping rock to |level beds for foundations. In pipe spaces
or other unfinished areas, fill |low spots and |evel off with coarse sand

or fine gravel.

Sl ope backfill outside building away frombuilding walls for a mninum
di stance of 1800 nm (6 feet).

Fini sh grade earth floors in pipe basenments as shown to a |l evel, uniform
sl ope and | eave cl ean.

Fi ni shed grade shall be at |least 150 mm (6 inches) bel ow bottomline of
wi ndow or ot her building wall openings unless greater depth is shown.

Pl ace crushed stone or gravel fill under concrete slabs on grade,

tanped, and | evel ed. Thickness of fill shall be 150 mm (6 inches) unless
ot herw se shown.

Fi ni sh subgrade in a condition acceptable to Resident Engineer at |east
one day in advance of paving operations. Miintain finished subgrade in a
snoot h and conpacted condition until succeedi ng operation has been
acconpl i shed. Scarify, conpact, and grade subgrade prior to further
constructi on when approved conpacted subgrade is disturbed by
Contractor's subsequent operations or adverse weat her

Grading for Paved Areas: Provide final grades for both subgrade and base
course to +/- 6 mm (0.25 inches) of indicated grades.

3.5 DI SPOSAL OF UNSUI TABLE AND EXCESS EXCAVATED MATERI AL:

A

Di sposal : Renmpve surplus satisfactory soil and waste material, including
unsatisfactory soil, trash, and debris, and |legally dispose of it off
Medi cal Center property.

Pl ace excess excavated materials suitable for fill and/or backfill on

site where directed.

Renove fromsite and di spose of any excess excavated nmaterials after al
fill and backfill operations have been conpl et ed.

Segregate all excavated contam nated soil designated by the Resident

Engi neer fromall other excavated soils, and stockpile on site on two
0.15 mm (6 ml) polyethylene sheets with a pol yethyl ene cover. A

desi gnated area shall be selected for this purpose. D spose of excavated
contam nated material in accordance with State and Local requirenents.
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3.6 CLEAN UP
Upon conpl etion of earthwork operations, clean areas within contract
limts, renove tools, and equi pnent. Provide site clear, clean, free of
debris, and suitable for subsequent construction operations. Renove all
debri s, rubbish, and excess material from Medical Center.
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SECTI ON 31 63 16
GROUT | NJECTI ON BORED M CROPI LES

PART 1 - CGENERAL
1.1 DESCRI PTI ON

This section specifies materials and work required for construction of

grout injection bored mcropiles.

1.2 DEFINI TI ON

A

Grout Injection Bored Mcropile: Pile forned from continuously threaded
hol | ow steel bars and cement grout punped into the hollow void within
the steel bar as well as the annulus between the steel bar and the
surroundi ng soil. The holl ow bars are advanced through the soil by
rotary or rotary/percussion drilling with a sacrificial drilling bit at
the end of the bar. Gout is injected through the hollow bar and exits
t hrough ports or holes in the side or bottomof the sacrificial drill
bit. For the purposes of this specification and where referenced on the
Drawi ngs, the terms “pile” and “mcropile” shall be considered

synonynous with Grout Injection Bored M cropile.

1.3 RELATED WORK

A

Materials testing and inspection during construction: Section 01 45 29,
TESTI NG LABORATORY SERVI CES.

Concrete and reinforcing steel for pile caps and other foundation

el enents: Section 03 30 00, CAST-|N PLACE CONCRETE.

1.4 CONTRACT BASI S

A

Contract price for mcropiles will be based upon total |ength of

m cropil es shown on the Contract Docunments. Length of mcropiles wll

be neasured as shown.

1. Adjustment of contract price shall be based upon total |ength of
m cropiles placed, and not on length of individual mcropiles
pl aced. Wen total |ength of conpleted mcropiles is greater or |ess
than |l ength shown, contract price adjustnent will be made in
accordance with Articles, DI FFERI NG SI TE CONDI TI ONS, CHANGES and
CHANGES- SUPPLEMENT of the GENERAL CONDI TI ONS as appl i cabl e.

2. Contract price and time will be adjusted in accordance with
Articles, DIFFERI NG SI TE CONDI TI ONS, CHANGES and CHANGES- SUPPLENMENT
of the GENERAL CONDI TI ONS as applicable when artificial materials
that are not shown are encountered.
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1.5 CONTRACTOR QUALI FI CATI ONS

A. Approval by Contracting Oficer is required of service of proposed

Contractor and will be based upon subm ssion by Contractor of

certification that:

1. Contractor has technical qualifications, experience, trained
personnel and facilities to install mcropiles as specified.
Approval will not be given, however, where an experience record is
one of unsatisfactory performance.

2. Contractor has installed nmicropiles on at |least ten installations
simlar and equivalent to this project, and with at |east 5 years

experience in mcropile installation. Subnmit list of installations.

1. 6 TOLERANCES

Install piling with a maxi mum variation of 75 mm (3 inches) of center
of any nmicropile fromthe | ocation shown. Mcropiles shall not be out
of plumb nore than 2 percent. (Checked by using a hand level prior to
the start of drilling).

1.7 DESI GN MODI FI CATI ONS

A

B

VWhere mcropiles are install ed exceeding specified tol erances for plunb
or location, the foundation design will be analyzed by the Resident

Engi neer and if necessary redesigned by Resident Engineer. Costs for
anal ysis, redesign, and renediation shall be responsibility of
Contractor.

Additional micropiles and pile cap nodifications necessitated by
redesi gn shall be furnished and installed, at no additional cost to the
CGover nment .

Desi gn Basis Pile System Design of foundations (including |ayout, pile
| engt h, nunber of piles, grouting details, allowable pile |oads, etc.)
has been based on the CTS/Titan 1 BO 53/43 nicropile system

manuf actured by Con-Tech Systens Ltd. Ot her systens neeting the

requi renents of this specification may be submitted for review and
approval of the Resident Engineer. Submttal shall include a detailed
description of all deviations fromthe foundation design shown on the
Drawi ngs and this specification.

1.8 SUBM TTALS

A

Subnmit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, AND SAMPLES.
Certification to Exanmi nation of Site and Records: Before proceeding

with the Work, submt copy of certification in acceptable form signed
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by the Contractor, stating that careful exam nation has been nade of

the site, existing structures, and records of utility lines, test

boring records, soil sanples, and subsurface exploration reports by the

Owner’ s CGeot echni cal Engi neer, Draw ngs, and Specifications.

C. Shop Drawi ngs and M scel | aneous Submittals:

1. Description of micropile drilling equipment.

2. Description of grout punp and pressure gage calibration reports.

3. Pile Installation Recorder (PIR) calibration reports.

4. Conpl ete description of nethod for micropile installation with a
mcropile |ayout plan referenced to the structural plans, including
a nunbering system capable of identifying each individual mcropile,
mcropile sizes, including mcropile Iength and tip el evations,
reinforcing steel, and waterproofing details. In addition, furnish a
detail ed description of construction procedures, including stee
shells, if used, and auguring nethods.

5. Steel Reinforcement Shop Drawi ngs: Conply with ACI 315. Furni sh shop
drawi ngs prepared by a Professional Engineer licensed in the state
of installation that include placing draw ngs that detai
fabrication, bending, and placenment. Include bar sizes, |engths,
material, grade, bar schedul es, stirrup spacing, bent bar diagrans,
bar arrangenent, splices and | aps, nechani cal connections, tie
spaci ng, hoop spacing, and supports for concrete reinforcenent.

a. Prior to fabrication: Indicate steel grades, sizes, bending
details, protective coatings, spacing, placenment and supports.

b. Suppl ementary Product Literature: Furnish manufacturer's
literature describing general properties of each product to be
used in the Wrk.

c. Certifications: Furnish manufacturer's certified reports of mll
tests for reinforcing steel and anchorage devices, including
physi cal and chem cal anal ysis.

6. Pile Installation records for all mcropiles.

D. Reports:

1. Installation of each micropile

2. Mcropile location and pl unmbness

3. Total quantity of grout placed

4. Load Test

E. Product Data: Submit copies of nanufacturers’ specifications for the

foll owi ng products, including copies of |aboratory test reports and

31 63 16 - 3



10- O6M

other data as may be required to show conpliance with these

speci fications.

1. Fly Ash or Ground G anul ated Bl ast Furnace Slag: ASTM C618, Class C
or F and ASTM C989, Grade 100 or 120, respectively.

2. Plasticizing adm xture: ASTM C1017/Cl1017M Type I1I.

3. Grout Fluidifier: ASTM C937

4. Aggregate sieve anal ysis: ASTM C33.

5. Aggregate sodium sul fate soundness tests: ASTM C88.

6. Portland cenment: ASTM C150, Type | (for Test Piles, Type IIl may be
used) .

Hol | ow st eel bars.

Coupl ers, nuts, and anchor pl ates.
9. Reinforcing Steel: ASTM A615/ A615M Grade 60.
Certificates: Contractor's qualifications as specified: Experienced
specialty piling subcontractor having a m nimumof 5 years successful
experience installing Wrk of same type required for this project, and
evi dence of satisfactory conpletion of at least ten micropile
installations conmparable in scope of the Wirk and subsurface
conditions. Employ only skilled tradesnen who are thoroughly
experienced with the materials and equi pnment to be used in the Wrk.
Contractor’s Concrete Testing: Submt 3 copies of the |aboratory
testing reports to the Resident Engineer, the owner’s Geotechnical
Consul tant, and other pertinent parties.
1. Submit report and certification of aggregate.
2. Laboratory Test Reports: Submt for evaluation grout materials and

m x desi gns.

M cropil e Load Testi ng:
1. A schedul e and sequencing plan for mcropile testing and
installation.

Pile Installation Recorder (PIR) details.

Pile Installation Recorder (PIR) reports.

4. Mcropile Load Test Work Pl an:

a. At least two weeks before comrencing micropile |load testing work,
the Contractor shall submit a nmicropile |oad test work plan
descri bi ng the equi pnent, apparatus, procedures, and schedul e for
testing ACP's in accordance with either ASTM D1143 or ASTM D3689
and ASTM D3966 and as specified herein, to verify the design

m cropile capacity. The work plan shall also include the proposed
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instrunmentation of the test micropile indicating depth, |ocation,
and details of the mcropile.

b. As part of the Mcropile Load Test Wrk Plan, subnit shop
drawi ngs and ot her information describing the |oading and test
noni toring arrangenent for micropile | oad tests, including the
fol | owi ng:

1) Structural design of the test |oad support/reaction frane.

2) Details of equiprment and apparatus to be used for the
nmoni toring | oad and m cropil e nmovenents.

3) Data on testing and nmeasuring equi pnent including required
jack, load cell and/or gauge calibrations.

4) Sanple field data recording sheets or exanpl es of autonated
data acquisition records proposed for recording | oad test
dat a.

I. Independent Testing and I nspection Agency: The Contractor shall retain
an | ndependent Testing and | nspection Agency (Agency) to docunent,
noni tor, and observe load test, probe pile, test micropile, and
production mcropile work. This Agency shall submit field reports and
test results required by Section 3.2 for micropile | oad tests,
mcropile installations, and grout testing and inspection. They shal
submit a nmicropile installation report for each mcropile no |ater than
three days after the installation is conplete.

J. Welding Certificates.

K. Qualification Data: For Installer, Land Surveyor, and Testing and
| nspection Agency.

L. Upon conpletion of mcropile installations, the Contractor shall submt
five copies of drawi ngs indicating actual in-place nmicropile |ocations.
The Contractor shall pay for all surveying costs. Draw ngs nust be
submitted prior to beginning any pile cap or mat installation. One
el ectronic copy of the drawi ngs shall be subnmitted in Aut oCAD DWG
format on CD- ROM

M Record drawi ngs at Project closeout according to Division 01 Section
"Cl oseout Procedures."

1.9 QUALITY CONTROL

A. Contractor’s Quality Control Responsibilities: Contractor is solely
responsi ble for quality control of the Wrk.

B. A Quality Control Programshall be submitted by the Contractor at |east
two weeks prior to the comrencenent of work. The inplenmentation of a
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Contractor Quality Control Program does not relieve the Contractor from
the responsibility to provide work in accordance with the Contract
Docurent s, applicabl e codes, regul ations, and Governing Authorities.
Contractor's | ndependent Testing and | nspection Agency (Agency): The
Contractor shall retain at his own expense, the services of a qualified
I ndependent Testing and | nspection Agency, licensed in the state of the
project, to provide testing and i nspection services during the
installation of all foundation micropiles involved in this Wrk. This
firmshall also provide consultation services to the Contractor if
probl ens are encountered during the execution of the Wrk. The Agency
shall be primarily concerned with the testing and construction nethods
which will result in finished foundation mcropiles of the required
quality and strength. The Agency shall al so be concerned with
preventing settl ement and/or danage to surroundi ng structures, roads,
utilities, enmbankments, etc., both within the property lines and on
adj oi ning properties during the construction.

The Agency shall be experienced in the testing and installation of
mcropile foundations. It shall have been involved in at |east 8
different mcropile projects in the last 5 years, and shall have
experience in recomrendi ng, testing, and specifying mcropiles for
sim |l ar subsurface conditions.

Survey Work: The Contractor shall engage a qualified |and surveyor or
pr of essi onal engi neer to perform surveys, |ayouts, and neasurenents for
m cropiles. The surveyor shall record actual measurenents of each
mcropile s location, shaft dianeter, bottom and top el evations,

devi ations from specified tol erances, and other specified data.
Contractor's Grout M x Designer: The Contractor shall enploy, at his
own expense, a testing laboratory to design grout mxes, conduct tests
and subnit reports for the design mxes. The Grout M x Designer shall
be qualified according to ASTM C1077 and ASTM E329 to performmateria
eval uation tests and to design concrete m xes, as docunented according
to ASTM E548.

Wl di ng Standards: Qualify procedures and personnel according to the

fol | owi ng:
1. AWs D1.1
2. AWs D1.4

Regul atory Requirenents: Conply with applicable requirenments of the

| aws, codes, ordinances and regul ati ons of Federal, State and Mini ci pa
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authorities having jurisdiction. Obtain necessary approvals from all
such authorities.
1.10 QUALI TY ASSURANCE
A. The Ower may retain the services of a Geotechnical Consultant
(Consul tant) to provide general observation of all mcropile operations
and to provide technical advice to the Omer with regard to micropile
operations and perfornmance.
1.11 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below forma part of this specification to extent
referenced. Publications are referenced in text by basic designation

only.
B. American Society for Testing and Materials (ASTM:

A615/ A615M06a. . ........ St andard Specification for Deformed and Pl ain
Car bon- Steel Bar for Concrete Reinforcenent

A722/ A7T22M05. .. ..... ... St andard Specification for Uncoated Hi gh-
Strength Steel Bar for Prestressing Concrete

C33-03. ... Standard Specification for Concrete Aggregates

C88-05....... .. St andard Test Method for Soundness of

Aggregates by Use of Sodium Sul fate or
Magnesi um Sul fate

C109/ C109M 05. . ... ...... Standard Test Method for Conpressive Strength
of Hydraulic Cenent Mortars (using 2-in. or [50
nm Cube Speci nens)

C150-05................. St andard Specification for Portland Cenent

C404-06................. St andard Specification for Aggregates for
Masonry Grout

C618-05................. Standard Specification for Coal Fly Ash and Raw

or Calcined Natural Pozzolan for Use in

Concrete

C937-02.......... .. ... .. Standard Specification for Gout Fluidifier for
Pr epl aced- Aggregate Concrete

C942-99 (2004).......... Conpressive Strength of Grouts for Preplaced-
Aggregate Concrete in the Laboratory

C989-05................. Standard Specification for Gound G anul at ed
Bl ast-Furnace Slag for Use in Concrete and
Mortars

C1017/ C1017M03. .. ... ... St andard Specification for Chem cal Adm xtures

for Use in Producing Fl owi ng Concrete

31 63 16 - 7



C

D.

10- O6M

C1077-06................ Standard Practice for Laboratories Testing
Concrete and Concrete Aggregates for Use in
Construction and Criteria for Laboratory

Eval uati on

D1143-81(1994)el........ Standard Test Method for Piles Under Static
Axi al Conpressive Load

D3689-90(1995).......... Standard Test Method for Individual Piles Under
Static Axial Tensile Load

D3966-90(1995).......... Standard Test Method for Piles Under Lateral
Loads

E329-05bel.............. Standard Specification for Agencies Engaged in

Construction I nspections and/or Testing
E548-94. ......... ... .... Standard CGuide for CGeneral Criteria Used for
Eval uati ng Laboratory Conpetence

.Arerican Concrete Institute (ACH):

C33-03. ... . Standard Specification for Concrete Aggregates
315-99. ... .. L Manual of Standard Practice for Detailing

Rei nforced Concrete Structures

. Areri can Wl ding Society (AWS):

D1.1 (2006)............. Structural Welding Code — Steel
D1.4 (2005)............. Structural Wel ding Code — Reinforcing Steel

PART 2 - PRODUCTS
2.1 MATERI ALS

A

I o moO0O W

Portland Cenment: ASTM C150, Type | (Test mcropiles nmay utilize Type

1),

Gout Fluidifier: ASTM C937.

Pl asticizing adm xture: ASTM C1017/Cl1017M Type 11

Fly Ash: ASTM C618, Cdass C or F.

Water: Fresh, clean, and potable.

Rei nforcing Steel: ASTM A615, Grade 60.

Fi ne Aggregate: ASTM C33.

Hol | ow st eel bars:

1. Mnimumyield strength: 517 MPa (75 ksi).

2. Continuous exterior threads to allow bars to be cut to any length
and spliced with manufacturer’s standard coupl ers.

3. Physical properties of steel and thread deformations shall neet the
requi renents of ASTM A615.
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4. Design Basis Pile System Design of foundations has been based on
the CTS/Titan |1 BO 53/43 micropile system manufactured by Con-Tech
Systens Ltd.

|. Couplers and nuts: Manufacturer’s standard couplers and nuts capabl e of

devel oping the full tensile strength of the bar

J. Anchor plate: Provide anchor plates as detailed on Draw ngs. Contractor
shall nodify plates as required to accombdate changes to the micropile
systemin order to devel op the all owabl e capacity of the micropile (in
both tension and conpression) within the pile cap

K. Drill bits: Contractor shall supply sacrificial drill bits appropriate
for drilling through actual soil strata found on site. Ower will
provi de, upon request, geotechnical exploration reports perforned
previously for this facility.

L. Except for micropile | oad test purposes, no nicropile materials shal
be ordered or delivered to the job site until the required |oad tests
have been nade and are acceptable to the Resident Engineer. Materials
ordered or delivered to the project site prior to verification of the
assuned micropile length, will be at the Contractor's risk.

M After required micropile lengths are verified by the micropile |Ioad
test program deliver naterials to the project site in such quantities
and at such tinmes to assure the continuity of mcropile augering
operations to the project schedule.

N. Clearly mark micropile leads in 300 nm (1 foot) increnents.

2.2 M XES

A Gout:

1. The grout used shall consist of a mxture of portland cenment, sand,
fluidifier, and water so proportioned and m xed to be punped and to
fill all voids in the foundation nateri al

2. At Contractor’s option, two grout mixtures nmay be used during
installation. Drilling and flushing grout may be used during the
drilling process, and final grout is to be used once the nicropile
reaches the required tip el evation

3. Drilling and flushing grout (if two grout m xtures are used) shal
have an approxi mate water-to-cenent ratio of 0.70.

4. The final grout m xture shall be proportioned to provide a m ni num
conpressive strength of 13.8 Ma (2,000 psi) at 28 days and shal
have a water-to-cenent ratio of approximately 0.45.
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B. M x Design: Testing Laboratory, retained by Contractor, shall design a

m x to produce grout as specified and performtests as required.

Certified test reports (duplicate) shall be submitted. Reports shal

i ncl ude proportions of design mx

C. Grout-mx design adjustnments may be considered if characteristics of
materials, Project conditions, weather, test results, or other
circunstances warrant. Resubnit and obtain approval fromthe Resident

Engi neer of proposed changes to grout-m x design.

D. Improper Mx: Inmediately notify the Concrete Testing Laboratory and
the Resident Engineer if at any time during construction the accepted

m x design proves to be unsatisfactory for any reason. The Contractor's

Concrete M x Designer shall nodify the design, subject to the review of

t he Resident Engineer, until a satisfactory mix is obtained.

2.3 EQUI PMENT
A Drilling Equiprent:

1. Hydraulic rotary or rotary/percussion drill, sized for the size(s)
of bars, the drilling bits, and drilling conditions anticipated for
t he project.

Capabl e of 80 to 120 rpmrotation, left- or right-hand turn
Capabl e of providing torque up to 300 Nm (220 I b-ft).

Per cussi on energy shall be maxi num of 84 Joules (62 I b-ft).

o B WD

The hol e t hrough which the high-strength grout is punped during the
pl acenent of the mcropile shall be |ocated at the bottom or sides
of the sacrificial drill bit head bel ow the holl ow steel bar.

6. Hollow steel bars shall be nmarked at 300 mm (1 foot) intervals to

facilitate neasurenment of drilling progress.
B. M xi ng and Punpi ng Equi prent :

1. Only approved punping and m xi ng equi pnent shall be used in the
preparation and handling of the grout. A screen to renobve over-size
particles shall be placed at the punp inlet. Al oil or other rust
i nhibitor shall be renmpbved from m xi ng drunms and grout punps. Al
materials shall be such as to produce a honbgeneous grout of the
desired consi stency.

a. The grout mxing systemshall include a separate holding tank and
wat er and cement dosing systemto assure continuous grouting

i ndependent from m xi ng. Water and cenment dosing gages shall be

provi ded.
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b. The grout punp shall be a positive displacenent piston type punp
capabl e of devel opi ng displ aci ng pressures at the punp not |ess
than 1.7 Ma (250 psi) and capable of delivering 100 to 200
L/'mnute (25 to 50 gpn). The grout punmp shall be provided with a
pressure gauge in clear view of the equi pnent operator. The grout
punp shall be calibrated at the beginning of the work to
determ ne the volume of grout punped per stroke. A positive
met hod of counting grout punp strokes shall be provided by the
Pile Contractor. Such methods may include digital or mechanica
stroke counters or other acceptabl e nethods.

C. Pile Installation Recorder (PIR):

1. The Contractor shall provide a PIR for mcropiles for use by the
Agency and the Consultant during pile installation. The PIR shall be
used for each piling rig. The PIR shall record appropriate
information during drilling and grouting of the installation to
assure mni mum grout vol une punped per unit depth increnment, and
shall print results i mediately upon conpletion of each pile.

D. Stressing Jack for Pile Testing: Calibrated holl ow ramjack and
pressure gauge with a |l oad capacity equal to or greater than the
ultimate strength of the holl ow steel bar

PART 3 - EXECUTI ON
3.1 GENERAL

A. Survey: Registered Professional Land Surveyor or Registered Civi
Engi neer, specified in Section 01 00 00, GENERAL REQUI REMENTS, shal
establish Iines and | evels and stake pile | ocations.

B. Before installing micropiles adjacent to any existing utilities, the
Contractor shall notify the utility owner to ensure that protective
Work will be coordi nated and performed in accordance with the
requirenents of the utility owner. If any existing service lines,
utilities and utility structures to remain in service are uncovered or
encountered during these operations, protect from damage and provide
support if necessary.

C. Shoul d uncharted or incorrectly charted piping or other utilities be
encountered during piling operations, imrediately notify the Resident
Engi neer and the utility owner. Cooperate with the utility owner in
keeping their respective services, utilities and facilities in

operation.
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D. After all nicropiles are in place, the Surveyor shall nake a field
survey of conmpleted mcropiles and shall subnmit a drawing to the
Resi dent Engi neer showi ng the plunmbness of the mcropiles and the
actual micropile locations with respect to planned mcropile |ocations.

E. Pile Record: Submit conplete and accurate record of all mcropiles to
t he Resi dent Engi neer. Record shall indicate the mcropile |ocation,

di aneter, length, elevation of bottomand top of mcropile, and the

gquantity of grout used in each mcropile. Any unusual conditions

encountered during mcropile installation shall also be noted.

F. Conpletion Certificate: The Contractor shall provide a witten
statenment, stanped by a Professional Engineer registered in the State
of the Work, verifying that the mcropiles were installed per the
Contract Documents, and that any piles not installed per the Contract
Docurrents were installed in such a manner that they will not have a
negative inpact on the proposed structure.

3.2 ALLOMBLE LOAD ON PI LES

A. Probe Piles:

1. A minimmof four probe piles shall be installed prior to the
installation of the production piles in manner utilizing identica
equi prent, methods, and materials for all piling.

2. The probe piles shall be used by the Contractor to refine the
operations of the equi pment and shall not be installed at production
pile | ocations.

3. The location of the probe piles shall be submtted to the Resident
Engi neer prior to their installation. If, in the opinion of Resident
Engi neer, the probe pile locations shown are not representative of
the area, alternate |ocations will be provided by Resident Engineer

4. Probe piles for the may be used as reaction piles for the | oad
tests.

B. Load test piles:

1. Load tests will be perforned on a mninumof 2 probe piles. The data
fromthe load test will be used to verify pile design | oad.

2. Contractor shall conduct |oad tests in accordance with either ASTM
D1143 or ASTM D3689 and ASTM D3966 standard | oadi ng procedure. These
tests will be conducted at no additional cost to the Governnent. No
additional mcropiles shall be installed until test reports of test

piles are received and approved by Resident Engi neer
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3. Additional load tests or an increase in production mcropile |length
may be required if the test pile fails the |oad test.
3.3 | NSTALLATI ON

A. The length and drilling criteria of production mcropiles will be
determ ned by the Resident Engineer fromthe installation of the probe
piles, reaction piles, test piles, and the pile |load tests. The
installation shall be perforned in an orderly sequence.

B. Connect hollow steel bar to swivel and thread drill bit onto bottom end
of hol |l ow steel bar

C. Mx sufficient flushing grout and punp grout into hol ding tank

D. Start pumping to assure that grout will exit drill bit. Drill at a
continuous rate that prevents renoval of excess soil while punping
grout continuously out of the holding tank. Gout in holding tank to be
agitated throughout drilling process.

E. Advance drilling no faster than 4 feet per mnute, with a rotationa
speed between 60 and 120 rpm

F. Stop advancenent after reaching the required depth or refusal criteria.
Drilling refusal is defined as a rate of drill bit penetration of |ess
than 300 nm (1 foot) per mnute of drilling.

H Wen final depth is reached, switch to punping final grout (water-
cenent ratio 0.45). Punp final grout under constant rotation unti
flushing grout is replaced and final grout exits the top of the dril
hol e.

I. Materials shall be accurately neasured by volunme or by weight as they
are fed to the nmixer. Order of placing the materials in mxer shall be
as follows: (1) water, (2) fluidifier, and (3) other solids in order of
i ncreasing particle size. Provide grout injection equipnent with a
pressure gage in clear view of the equi pment operator. A second
pressure gauge shall be | ocated near drilling rig where it can be
observed. Punp shall be calibrated by an approved method to verify
accuracy of indicated discharge. Renmove oil or other rust inhibitors
fromm xi ng druns and punps.

J. Locate micropiles as shown unless otherw se directed by Resident
Engi neer. Do not place mcropiles closer than 610 mm (2.0 feet) center
to center until grout in adjacent piles has set for 24 hours. In
| ocations where there are no concrete slabs or other means of

di stributing | oad of the equi pnent placing mcropiles, the equipnent
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shal |l be kept at least 3000 mm (10 feet) away from mcropile |ocation,
or upper 3000 mm (10 feet) of mcropile shall be cased.

K. Where micropile top is near surface or above bottom of excavati on,
pl ace nmetal sleeves of proper dianeter around mcropile top.

L. Cut off the tops of mcropiles, square with mcropile axis and at the
el evations indicated by renoving fresh grout fromthe top of the
mcropile or by cutting off hardened grout down to final cutoff point
at any tine after initial set has occurred. Were the mcropile cut-off
is near the surface or above the bottom of the excavation, sleeves or
casing of the proper dianeter and at |east 457 mm (18 inches) in length
shal | be placed around the mcropile tops. (Special conditions may
require netal sleeves of additional |ength).

M The Contractor shall install additional mcropiles at no additiona
cost for damaged, mi saligned and/or nislocated mcropiles. Contractor
shal |l al so be responsible for costs of concrete and reinforcing for
required nodi fications to nmicropile caps/grade beans due to damaged
m cropil es and/ or m saligned or mslocated mcropil es.

N. If the grout level in any conpleted micropile drops, the nmicropile
shal |l be rejected and repl aced.

O No micropile shall be |oaded until the grout has attained full design
st rengt h.

3.4 OBSTRUCTI ONS

A. The advancenment of the drill bit and micropiles through naturally
occurring materials such as cobbl es, boulders and rock | edges, is the
responsibility of the Contractor. The Contractor is responsible for
provi di ng the necessary means and net hods of advancing the m cropiles
through this material. The | ength of short micropiles termnated due to
such foreseeable material will not be included in the total |ength of
mcropile for payment at the unit price. Additional adjacent
mcropiles, as required by the Resident Engineer, will also not be
included in the total length of mcropiles for paynent.

B. In the event that unforeseen non-augerable material is encountered,
such as nmetal tinbers or debris which causes the rate of penetration to
be reduced to less than 300 nm (1 foot) per m nute above the desired
tip elevation, or causes the mcropile to drift fromits |ocation, then
the micropile shall be conpleted to the depth of the non-drillable
material in accordance with these specifications. The |l ength of such
short mcropiles shall be included in the total length of mcropile for
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paynment at the unit price. If required by the Resident Engineer,
addi ti onal adjacent nmicropiles shall be placed and the | ength of these
additional mcropiles shall also be included in the total |ength of

nm cropiles for paynent.

3.5 QUALI TY CONTRCL AND ASSURANCE

A

The Contractor shall retain the services of a qualified |Independent
Testing and I nspection Agency (Agency), licensed in the state of the
project, to provide Quality Control through testing and inspection
services during the installation of all foundation micropiling involved
in this Wrk.

The Omner may enpl oy a Geotechnical Consultant (Consultant) to provide
Qual ity Assurance through general observation and consultation of all
m cropil e operations.

The Contractor and their Agency shall cooperate with the Consultant and
t he Resi dent Engineer in the perfornmance of the Wrk. The presence of
Consul tant shall in no way relieve the Contractor of his obligation to
performthe mcropile installation in accordance with the Contract
Docurents and these Specifications.

Grout Mx: The grout mix shall be tested by making a mni num of six, 50
mm (2 inches) cubes for each day during which mcropiles are placed. A
set of six cubes shall consist of two cubes to be tested at seven days,
and two cubes to be tested at 28 days and two cubes held in reserve.
Test cubes shall be cured and tested in accordance with ASTM

C109/ C109M Cube speci nens may be restrai ned from expansi on as

descri bed in ASTM C942.

M cropil e Acceptance: The Agency shall imediately notify the

Consul tant and the Resident Engineer if any micropile is not in
conformance with these Specifications. The cost of renoving and
replacing mcropiles, which are not in conformance, shall be borne by
the Pile Contractor.

Reports: The Agency shall maintain an installation record of each pile.
The record shall note the project nane and nunber, nane of Contractors,
mcropile |ocation, design mcropile capacity, mcropile tip elevation,
mcropile top elevation, depth of drill bit advancenment, (total and
continuous) quantity of grout placed, reinforcing steel placenent, and
any unusual occurrences during the mcropile installation. The grout

quantity shall be determ ned by recording grout punp displacenent or by
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ot her acceptabl e neans. The Consultant shall also maintain a daily
report, which sumrmarizes all work perforned by the Contractor.
3. 6 CORRECTI ONS OF DEFI Cl ENCI ES:
A. The contractor shall notify the Resident Engineer in witing, of the

failure of a micropile to meet any requirenent of the Section. Such

witten notification shall include all information required for the
eval uation of renedi al neasures, including all information required for
redesi gn.

B. Based on the survey provided, if a mcropile fails to conply with the
| ocation or tolerance requirenments of 1.6, or the design | oad
requi renents noted on the Contract Docunents, the Resident Engineer
will calculate the | oad capacity requirements of that mcropile or, if
ina pile group, each micropile in that pile group, based on the
actual, “as-driven” locations and inclinations. |If the calculation
i ndicates that the | oading on that micropile or, if in a pile group, on
any mcropile in that pile group, exceeds the design |load, then the
Contractor shall perform such renmedial work as the Resident Engineer in
his sole discretion may require including but not limted to furnishing
and installing additional mcropiles at |ocations approved by the
Resi dent Engi neer and nodi fyi ng concrete or reinforcement steel. These
corrective measures shall be perforned solely at the Contractor’s
expense.

C. If amcropile fails to conply with the requirenents of this Section
and the Resident Engineer of record determ nes that nodification to
concrete or reinforcement steel, or the driving of additiona
mcropiles is necessary, the Engineer of record will perform al
required reanal ysis, redesign and detailing. Al reanalysis, redesign
and redetailing costs will be the responsibility of the contractor and
rei mbursed as a change to the contract.

D. The Contractor, at his option and at any time that he determnes that a
mcropile will not satisfy the requirements of this Section for a
reason ot her than encountering an unforeseen underground obstruction,
may, subject to the provisions of this specification, abandon such
mcropile and replace it with a newmcropile or mcropiles rather than
await direction or approval fromthe Resident Engi neer. However, the
Contractor, in exercising this option, assumes the risk that such

repl acenent micropile or micropiles will be acceptable to the Engineer.
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E. Abandoned nicropiles shall be cut off 300 mm (1 foot) below the
el evation of the bottomof the pile cap or mat as shown on the Contract
Drawi ngs and will not be paid for.

3.7 CLEAN UP;

A. Al debris from excavati on of objectionable material, removal of
obstructions, and any material not to remain as part of the
construction are to be renoved and di sposed of by the subcontractor in
a legal manner at no additional cost to the Oaner.

B. The site shall be cleaned at frequent intervals and no material shall
be stored on the site in a manner, which would obstruct the easy access
of equi pment and personnel .

---END- - -
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SECTI ON 32 05 23
CEMENT AND CONCRETE FOR EXTERI CR | MPROVEMENTS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section shall cover site work concrete constructed upon the
prepared subgrade and in conformance with the |ines, grades, thickness,
and cross sections shown. Construction shall include the follow ng:

Pedestri an Pavenent: Wl ks and wheel chair curb.
Vehi cul ar Pavenent: Driveways.

mooOw

Equi pnent Pads: Transfornmers.
1.2 RELATED WORK
A. Laboratory and Field Testing Requirenents: Section 01 45 29, TESTI NG
LABORATORY SERVI CES.
Subgrade Preparation: Section 31 20 00, EARTH MOVI NG
C. Concrete Materials, Quality, Mxing, Design and O her Requirenents:
Section 03 30 00, CAST-I N PLACE- CONCRETE.
D. Metal Conponents of Steps (Nosing and Railing): Section 05 50 00, METAL
FABRI CATI ONS.
1.3 DESI GN REQUI REMENTS
Design all elenents with the | atest published version of applicable
codes.
1.4 VEATHER LI M TATI ONS
Pl acenent of concrete shall be as specified under Article 3.8, COLD
WEATHER and Article 3.7, HOT WEATHER of Section 03 30 00, CAST-I| N PLACE
CONCRETE.
1.5 SELECT SUBBASE MATERI AL JOB-M X
The Contractor shall retain and reinburse a testing |aboratory to design
a sel ect subbase material mxture and subnmit a job-mx forrmula to the
Resi dent Engineer, in witing, for approval. The formula shall include
the source of nmaterials, gradation, plasticity index, liquid limt, and

w

| aboratory conpaction curves indicating nmaxi mum density at opti mum
noi st ure.
1.6 SUBM TTALS

A. I n accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES, furnish the follow ng:

B. Manufacturers' Certificates and Data certifying that the follow ng
materials conformto the requirenents specified.
1. Expansion joint filler
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2. Hot poured sealing conpound

3. Reinforcement

4. Curing materials

Data and Test Reports: Sel ect subbase material.

1. Job-mx formula.

2. Source, gradation, liquid limt, plasticity index, percentage of
wear, and other tests as specified and in referenced publications.

1.7 APPLI CABLE PUBLI CATI ONS

A

B.

C

The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only. Refer to the latest edition of all referenced
St andards and codes.

Ameri can Associ ation of State H ghway and Transportation O ficials

( AASHTO) :

MD31MMD31-07-UL......... Def ormed and Pl ain Carbon-Steel Bars for
Concrete Reinforcement (ASTM A615/ A615M 09)

MO55MMD55-09-UL. .. ... ... Steel Wl ded Wre Reinforcenent, Plain, for
Concrete (ASTM A185)

MLAT7-65-UL.............. Materials for Aggregate and Soil - Aggregate
Subbase, Base and Surface Courses (R 2004)

ML48-05-UL.............. Li qui d Menbr ane- For mi ng Conpounds for Curing
Concrete (ASTM C309)

ML71-05-UL.............. Sheet Materials for Curing Concrete (ASTM C171)

ML82-05-UL.............. Burlap Cloth Made from Jute or Kenaf and Cotton
Mat s

M213-01-UL.............. Pref ormed Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction
(Non-extrudi ng and Resilient Bitum nous Type)
(ASTM D1751)

M233-86-UL.............. Boil ed Linseed G| Mxer for Treatnment of
Portl and Cenent Concrete

T099-09-UL.............. Moi sture-Density Relations of Soils Using a 2.5
kg. (5.5 Ib) Rammer and a 305 mm (12 in.) Drop

T180-09-UL.............. Moi sture-Density Relations of Soils Using a 4.54

kg (10 I b.) Rammer and a 457 nm (18 in.) Drop
American Society for Testing and Materials (ASTM:
C94/ C94M09. . ........... Ready- M xed Concrete
C143/C143M09........... Sl unp of Hydraulic Cenent Concrete
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PART 2 - PRODUCTS

2.1 CGENERAL
Concrete shall be Type C, air-entrained as specified in Section 03 30
00, CAST-I N PLACE CONCRETE, with the follow ng exceptions:

TYPE MAXI MUM SLUMP*

Pedestri an Pavenent 75 mm (3")

Vehi cul ar Pavenent 50 mm (2") (Machi ne Fini shed)
100 mm (4") (Hand Fi ni shed)

Equi pnent Pad 75 to 100 mm (3" to 4")

* For concrete to be vibrated: Slunp as deternined by ASTM C143.

Tol erances as established by ASTM C94.

2. 2 REI NFORCEMENT

A. The type, ampunt, and | ocations of steel reinforcenent shall be as shown
on the drawings and in the specifications.

B. Wl ded wire-fabric shall conformto AASHTO M5

2.3 SELECT SUBBASE ( WHERE REQUI RED)

A. Subbase naterial shall consist of select granular naterial conposed of
sand, sand-gravel, crushed stone, crushed or granulated slag, with or
wi t hout soil binder, or conbinations of these materials confornmng to
AASHTO ML47, Grading E or F.

B. Materials neeting other gradations than that noted will be acceptable
whenever the gradations are within a tolerance of three to five percent,
plus or mnus, of the single gradation established by the job-m x
f or mul a.

C. Subbase material shall produce a conpacted, dense-graded course, neeting
the density requirenent specified herein

2.4 FORMS

A. Use netal or wood forns that are straight and suitable in cross-section,
depth, and strength to resist springing during depositing and
consolidating the concrete, for the work invol ved.

B. Do not use forms if they vary froma straight line nore than 3 nm (1/8
inch) in any 3000 nm (ten foot) |ong section, in either a horizontal or
vertical direction.

C. Wod fornms should be at least 50 nm (2 inches) thick (nomnal). Wod
fornms shall also be free fromwarp, twi st, |oose knots, splits, or other
defects. Use approved flexible or curved fornms for formng radii
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2.5 CONCRETE CURI NG MATERI ALS
A. Concrete curing materials shall conformto one of the follow ng:
1. Burlap conform ng to AASHTO ML82 havi ng a wei ght of 233 grans (seven
ounces) or nore per square neter (yard) when dry.
. I npervious Sheeting conformng to AASHTO ML71
3. Liquid Menbrane Curing Conpound conformng to AASHTO ML48 ( ASTM
C309), Type 1 and shall be free of paraffin or petrol eum
2.6 EXPANSI ON JO NT FI LLERS
Material shall conformto AASHTO M213.
PART 3 - EXECUTI ON
3.1 SUBGRADE PENETRATI ON

A. Prepare, construct, and finish the subgrade as specified in Section 31
20 00, EARTH MOVI NG

B. Maintain the subgrade in a snooth, conpacted condition, in conformance
with the required section and established grade until the succeeding
operation has been acconpli shed.

3.2 SELECT SUBBASE ( WHERE REQUI RED)

A. Mxing: Proportion the sel ect subbase by weight or by volunme in
quantities so that the final approved job-m xed fornula gradation,
liquid limt, and plasticity index requirenents will be net after
subbase course has been pl aced and conpacted. Add water in approved
quantities, neasured by wei ght or volune, in such a manner to produce a
uni f or m bl end.

B. Pl aci ng:

1. Place the nixed material on the prepared subgrade in a uniformlayer
to the required contour and grades, and to a | oose depth not to
exceed 200 mm (8 inches), and that when conpacted, will produce a
| ayer of the designated thickness.

2. Wien the designated conpacted thickness exceeds 150 mm (6 inches),
pl ace the material in layers of equal thickness. Renpve
unsatisfactory areas and replace with satisfactory m xture, or mx
the material in the area

3. In no case will the addition of thin layers of material be added to
the top layer in order to neet grade.

4. If the elevation of the top layer is 13 nm (1/2 inch) or nore bel ow
t he grade, excavate the top |layer and replace with new material to a
depth of at least 75 mm (3 inches) in conpacted thickness.

C. Conpacti on:

1. Perform conpaction with approved equi pnent (hand or mechanical) well
suited to the nmaterial being conpacted.
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2. Moisten or aerate the nmaterial as necessary to provide the noisture
content that will readily facilitate obtaining the specified
conpaction with the equi pnent used.

3. Conpact each layer to at |east 95 percent or 100 percent of nmaxi mum
density as determ ned by AASHTO T180 or AASHTO T99 respectively.

D. Snoot hness Test and Thi ckness Control :

Test the conpl eted subbase for grade and cross section with a straight

edge.

1. The surface of each |ayer shall not show any deviations in excess of
10 mm (3/8 inch).

2. The conpleted thickness shall be within 13 nm (1/2 inch) of the
t hi ckness as shown.

E. Protection:

1. Maintain the finished subbase in a snboth and conpacted condition
until the concrete has been pl aced.

2. Wien Contractor's subsequent operations or adverse weat her disturbs
t he approved conpacted subbase, excavate, and reconstruct it with new
material nmeeting the requirenents herein specified, at no additiona
cost to the VA

3.3 SETTI NG FORMS
A. Base Support:

1. Conpact the base material under the forns true to grade so that, when
set, they will be uniformy supported for their entire length at the
grade as shown.

2. Correct inperfections or variations in the base material grade by
cutting or filling and conpacting

B. Form Setting:

1. Set forns sufficiently in advance of the placing of the concrete to
permt the performance and approval of all operations required with
and adjacent to the formlines.

2. Set forns to true line and grade and use stakes, clanps, spreaders,
and braces to hold themrigidly in place so that the forms and joints
are free fromplay or novenent in any direction

3. Forms shall conformto |line and grade with an all owabl e tol erance of
3 mm (1/8 inch) when checked with a strai ghtedge and shall not
deviate fromtrue line by nore than 6 nm (1/4 inch) at any point.

4. Do not rempove forms until renoval will not result in damaged concrete
or at such tine to facilitate finishing.

5. Cean and oil forns each tine they are used.

C. The Contractor’s Registered Professional Land Surveyor, specified in

Section 00 72 00, GENERAL CONDI TI ONS, shall establish and control the
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al i gnment and the grade el evations of the forns or concrete slipformng

machi ne operations.

1. Make necessary corrections to forns i medi ately before placing
concrete.

2. Wien any form has been di sturbed or any subgrade or subbase has
beconme unstabl e, reset and recheck the form before placing concrete.

3.4 EQUI PMENT

A

The Resi dent Engi neer shall approve equi pment and tools necessary for
handling materials and performng all parts of the work prior to
comencenment of work.

Mai ntai n equi prent and tools in satisfactory working condition at all
tinmes.

3.5 PLACI NG REI NFORCEMENT

A

Rei nforcement shall be free fromdirt, oil, rust, scale or other

subst ances that prevent the bonding of the concrete to the

rei nforcement.

Before the concrete is placed, the Resident Engineer shall approve the
rei nforcenment, which shall be accurately and securely fastened in place
with suitable supports and ties. The type, anmount, and position of the
rei nforcement shall be as shown.

3.6 PLACI NG CONCRETE - GENERAL

A
B

ot ai n approval of the Resident Engi neer before placing concrete.
Renove debris and other foreign material frombetween the forns before
pl aci ng concrete. Obtain approval of the Resident Engi neer before

pl aci ng concrete.

Before the concrete is placed, uniformy noisten the subgrade, base, or
subbase appropriately, avoidi ng puddl es of water.

Convey concrete fromm xer to final place of deposit by a nethod which
wi Il prevent segregation or |oss of ingredients. Deposit concrete so
that it requires as little handling as possible.

Wi | e being placed, spade or vibrate and conpact the concrete with
suitable tools to prevent the formati on of voids or honeyconmb pockets.
Vi brate concrete well against fornms and al ong joints. Over-vibration or
mani pul ati on causi ng segregation will not be pernmtted. Place concrete
continuously between joints w thout bul kheads.

Install a construction joint whenever the placing of concrete is
suspended for nore than 30 mi nutes and at the end of each day's work.
Wor knmen or construction equi pnent coated with foreign material shall not
be permitted to wal k or operate in the concrete during placenent and
finishing operations.
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3.7 PLACI NG CONCRETE FOR PEDESTRI AN PAVEMENT AND EQUI PMENT PADS

A

Pl ace concrete in the forms in one |layer of such thickness that, when
conpacted and finished, it will conformto the cross section as shown.
Deposit concrete as near to joints as possible w thout disturbing them
but do not dunp onto a joint assenbly.

After the concrete has been placed in the forns, use a strike-off guided
by the side forns to bring the surface to the proper section to be
conpact ed.

Consol i date the concrete thoroughly by tanping and spading, or with
approved nechani cal finishing equipnent.

Finish the surface to grade with a wood or netal float.

Al'l Concrete pads and pavenents shall be constructed with sufficient

sl ope to drain properly.

3.8 PLACI NG CONCRETE FOR VEHI CULAR PAVEMENT

A

Deposit concrete into the forns as close as possible to its fina

posi tion.

Pl ace concrete rapidly and continuously between construction joints.
Strike off concrete and thoroughly consolidate by a finishing nachine,
vi brating screed, or by hand-fi nishing.

Fi nish the surface to the el evation and crown as shown.

Deposit concrete as near the joints as possible w thout disturbing them
but do not dunp onto a joint assenbly. Do not place adjacent |anes

wi t hout approval by the Resident Engi neer

3.9 CONCRETE FI NI SHI NG - GENERAL

A

The sequence of operations, unless otherw se indicated, shall be as

fol | ows:

1. Consolidating, floating, straight-edging, troweling, texturing, and
edgi ng of joints.

2. Maintain finishing equiprment and tools in a clean and approved
condi tion.

3. 10 CONCRETE FI NI SHI NG PEDESTRI AN PAVEMENT

A

Wal ksand Weel chair:

1. Finish the surfaces to grade and cross section with a netal float,
trow ed snooth and finished with a broom noi stened with clear water.
Broom ng shall be transverse to the line of traffic.

3. Finish all slab edges, including those at fornmed joints, carefully
wi th an edger having a radius as shown on the Draw ngs.

4. Unless otherw se indicated, edge the transverse joints before
broom ng. The broonming shall elimnate the flat surface left by the
surface face of the edger. Execute the broonming so that the
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corrugation, thus produced, will be uniformin appearance and not
nore than 2 mm (1/16 inch) in depth.

5. The conpleted surface shall be uniformin color and free of surface
bl em shes, form marks, and tool marks. The finished surface of the
paverent shall not vary nore than 5 nm (3/16 inch) when tested with a
3000 mm (10 foot) straightedge.

6. The thickness of the pavenent shall not vary nore than 6 mm (1/4
i nch).

7. Renpbve and reconstruct irregularities exceeding the above for the
full length between regularly schedul ed joints.

CONCRETE FI NI SHI NG FOR VEHI CULAR PAVEMENT

Acconplish longitudinal floating with a longitudinal float not |ess than
3000 mm (10 feet) long and 150 mm (6 inches) w de, properly stiffened to
prevent flexing and warping. Operate the float fromfoot bridges in a
sawi ng notion parallel to the direction in which the pavenent is being
laid fromone side of the pavenent to the other, and advancing not nore
than half the length of the float.

After the longitudinal floating is conpleted, but while the concrete is
still plastic, elimnate mnor irregularities in the pavenent surfaces
by nmeans of netal floats, 1500 nm (5 feet) in length, and straightedges,
3000 mm (10 feet) in length. Make the final finish with the

st rai ght edges, which shall be used to float the entire pavenent surface.
Test the surface for trueness with a 3000 mm (10 foot) straightedge held
in successive positions parallel and at right angles to the direction in
whi ch the pavenment is being laid and the entire area covered as
necessary to detect variations. Advance the strai ghtedge al ong the
paverent in successive stages of not nore than one half the |ength of
the straightedge. Correct all irregularities and refinish the surface.
The finished surface of the pavenent shall not vary nore than 6 mm (1/4
inch) in both longitudinal and transverse directions when tested with a
3000 mm (10 foot) straightedge.

The thickness of the pavenent shall not vary nore than 6 mm (1/4 inch).
When nost of the water glaze or sheen has di sappeared and before the
concrete beconmes nonplastic, give the surface of the pavenent a brooned
finish with an approved fiber broomnot |ess than 450 mm (18 inches)

wi de. Pull the broomgently over the surface of the pavenent from edge
to edge. Broom ng shall be transverse to the line of traffic and so
executed that the corrugations thus produced will be uniformin
character and width, and not nore than 3 nm (1/8 inch) in depth.
Carefully finish the edge of the pavenent along forns and at the joints
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with an edging tool. The broom ng shall elimnate the flat surface |eft
by the surface face of the edger.

The finish surfaces of new and existing abutting pavenents shall
coincide at their juncture.

CONCRETE FI NI SHI NG EQUI PMENT PADS

After the surface has been struck off and screeded to the proper

el evation, give it a snooth dense float finish, free from depressions or
irregularities.

Carefully finish all slab edges with an edger having a radius as shown
in the Draw ngs.

After renoving the fornms, rub the faces of the pad with a wood or
concrete rubbing bl ock and water until blem shes, form marks, and tool
mar ks have been renopved. The finish surface of the pad shall not vary
nore than 3 mm (1/8 inch) when tested with a 3000 nm (10 foot)

st rai ght edge.

Correct irregularities exceeding the above.

JO NTS - GENERAL

Pl ace joints, where shown, conforming to the details as shown, and
perpendi cular to the finished grade of the concrete surface.

Joints shall be straight and continuous fromedge to edge of the
pavenent .

CONTRACTI ON JO NTS

Cut joints to depth as shown with a grooving tool or jointer of a radius
as shown or by sawing with a bl ade producing the required wi dth and
dept h.

Pl ates shall remain in place until concrete has set sufficiently to hold
its shape and shall then be renoved.

Fi ni sh edges of all joints with an edging tool having the radius as
shown.

Score pedestrian pavenent with a standard grooving tool or jointer.
EXPANSI ON JO NTS

Use a preformed expansion joint filler material of the thickness as
shown to form expansion joints.

Material shall extend the full depth of concrete, cut and shaped to the
cross section as shown, except that top edges of joint filler shall be
bel ow the finished concrete surface where shown to all ow for sealing.
Anchor with approved devices to prevent displacing during placing and
finishing operations.

Round the edges of joints with an edgi ng tool.

Form expansi on joints as foll ows:
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1. Wthout dowels, about structures and features that project through,
into, or against any site work concrete construction

2. Using joint filler of the type, thickness, and wi dth as shown.
Installed in such a manner as to forma conplete, uniform separation
between the structure and the site work concrete item

3. 17 CONSTRUCTI ON JO NTS

A

Locate | ongitudinal and transverse construction joints between sl abs of
vehi cul ar pavenent as shown.

Pl ace transverse construction joints of the type shown, where indicated
and whenever the placing of concrete is suspended for nore than 30

m nut es.

3. 18 FORM REMOVAL

A

Fornms shall remain in place at |east 12 hours after the concrete has
been placed. Renpve forns wi thout injuring the concrete.

Do not use bars or heavy tools against the concrete in renoving the
forms. Pronptly repair any concrete found defective after formrenoval.

3. 20 CURI NG OF CONCRETE

A

D

Cure concrete by one of the foll owi ng nethods appropriate to the weather
conditions and | ocal construction practices, against |oss of noisture,
and rapid tenperature changes for at |east seven days fromthe begi nning
of the curing operation. Protect unhardened concrete fromrain and
flowing water. All equi pnent needed for adequate curing and protection
of the concrete shall be on hand and ready to install before actua
concrete placenent begins. Provide protection as necessary to prevent
cracki ng of the pavenent due to tenperature changes during the curing
period. If any selected nmethod of curing does not afford the proper
curing and protection against concrete cracking, renove and repl ace the
danmaged pavenent and enpl oy another nethod of curing as directed by the
Resi dent Engi neer.
Burlap Mat: Provide a mininumof two | ayers kept saturated with water
for the curing period. Mats shall overlap each other at |east 150 nm (6
i nches).
| mpervi ous Sheeting: Use wat erproof paper, polyethyl ene-coated burl ap,
or pol yethyl ene sheeting. Polyethylene shall be at lease 0.1 mm (4 nils)
in thickness. Wt the entire exposed concrete surface with a fine spray
of water and then cover with the sheeting material. Sheets shall overlap
each other at least 300 mm (12 inches). Securely anchor sheeting.
Li quid Menbrane Curi ng:
1. Apply pignmented nenbrane-form ng curing conmpound in two coats at
right angles to each other at a rate of 5 nf/L (200 square feet per
gallon) for both coats.
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2. Do not allow the concrete to dry before the application of the
nmenbr ane.

3. Cure joints designated to be seal ed by inserting noistened paper or
fiber rope or covering wth waterproof paper prior to application of
the curing compound, in a manner to prevent the curing conpound
entering the joint.

4. Inmredi ately re-spray any area covered with curing conmpound and
danmaged during the curing period.

3. 21 CLEANI NG
A. After conpletion of the curing period:

1. Renove the curing material (other than |iquid nenbrane).

2. Sweep the concrete clean

3. After renoval of all foreign matter fromthe joints, seal joints as
herei n specified.

4. Clean the entire concrete of all debris and construction equi pment as
soon as curing and sealing of joints has been conpl et ed.

3. 22 PROTECTI ON

The contractor shall protect the concrete against all damage prior to

final acceptance by the Governnent. Renbve concrete containing excessive

cracki ng, fractures, spalling, or other defects and reconstruct the
entire section between regularly schedul ed joints, when directed by the

Resi dent Engi neer, and at no additional cost to the Governnment. Exclude

traffic fromvehicul ar pavenent until the concrete is at |east seven

days old, or for a longer period of tine if so directed by the Resident

Engi neer.

3.23 FINAL CLEAN- UP
Renove all debris, rubbish and excess material fromthe Station.
---END- - -
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SECTION 33 10 00
WATER UTILITIES

SPEC WRITER NOTE:

PART 1 - GENERAL
1.1 DESCRIPTION:

Underground water distribution system complete, ready for operation,
including all appurtenant structures, and connections to both new

building service lines and to existing water supply.

1.2 RELATED WORK:

A.

Maintenance of Existing Utilities: Section 01 00 00, GENERAL
REQUIREMENTS.

Excavation, trench widths, pipe bedding, backfill, shoring, sheeting,
bracing: Section 31 20 00, EARTH MOVING.

Concrete: Section 03 30 00, CAST-IN-PLACE CONCRETE.

Protection of materials and equipment: Section 22 05 11, COMMON WORK
RESULTS FOR PLUMBING.

Fire protection system connection and supervisory switch for post
indicator valve: Section 21 12 00, FIRE-SUPPRESSION STANDPIPES.

Fire protection system connection, Section 21 10 00, WATER-BASED FIRE-
SUPPRESSION SYSTEMS.

1.3 DEFINITIONS:

A.

Water Distribution: Pipelines and appurtenances which are part of the
distribution system. The distribution system comprises the network of
piping located throughout building areas and other areas of water use,
including hydrants, valves, and other appurtenances used to supply water
for domestic and fire-fighting/fire protection purposes.

Water Service Line: Pipe line connecting building piping to water

distribution lines.

1.4 QUALITY ASSURANCE:

A.

Products Criteria:

1. Multiple Units: When two or more units of the same type or class of
materials or equipment are required, these units shall be product of
one manufacturer.

2. Nameplate: Nameplate bearing manufacturer's name or identifiable
trademark securely affixed in a conspicuous place on equipment or
name or trademark cast integrally with equipment, stamped, or
otherwise permanently marked on each item of equipment.

Comply with the rules and regulations of the Public Utility having

jurisdiction over the connection to Public Water lines and the

extension, and/or modifications to Public Utility systems.
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Comply with all rules and regulations of Federal, State, and Local
Department of Environmental Quality having jurisdiction over the design,
construction, and operation of potable water systems.

All material surfaces in contact with potable water shall comply with

NSF 61.

1.5 SUBMITTALS:

1

A.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
Manufacturers' Literature and Data (Submit all items as one package):
(Polyvinyl Chloride (PVC) shall be in accordance with AWWA C605
respectively; and shall be provided to Resident Engineer for approval.)
Piping.
Gaskets.

1

2

3. Valves.
4. Valve boxes.

5. Joint restraint.

6. Link/sleeve seals.
Testing Certifications:

1. Hydrostatic Testing.

.6 APPLICABLE PUBLICATIONS:
A.

The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

American National Standards Institute (ANSI/ASME) :

B16.1-98.. ..., Cast Iron Pipe Flanges and Flanged Fittings

Bl6.18. .t iiiiiinnnnnnn Cast Bronze Solder Joint Pressure Fittings

Bl16.26-88. ..., Cast Copper Alloy Fittings for Flared Copper
Tubes

B40.100-98. ..., Pressure Gauges and Gauge Attachments

American Society for Testing and Materials (ASTM) :

Al23-97 . it e e e e Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products

Al48M-03. ...t ennnn Standard Specifications for Steel Castings

A242-00. ...t ieieeeeennnn Standard Specifications for High Strength Low
Alloy Structural Steel AASHTO No. M161

A307-02 .. it iiiiiinnnn Standard Specifications for Carbon Steel Bolts
and Studs, 60,000 psi Tensile Strength

AS36-04. ...ttt Standard Specifications for Ductile Iron
Castings

B61l-02. .t iieiiiiinnnnnnn Steam or Valve Bronze Castings

B62-02. .t iiiiiiinnnnennn Composition Bronze or Ounce Metal Castings
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B88-02. .t iiiiiinnnnnnn Seamless Copper Water Tube
B828 . . ittt it Standard Practice: Soldering and Brazing Copper
Tube and fittings

C32-04 ... ... Sewer and Manhole Brick (Made from Clay or
Shale)
Cl39-03.. i iinnnnnn. Concrete Masonry Units for Construction of Catch

Basins and Manholes

D1784-03. .. enannn Standard Specifications for Rigid PVC Compounds
and CPVC Compounds

D1869-00. ... Standard Specifications for Rubber Rings for

Asbestos Cement Pipe

D2464-99. ... Standard Specifications for Threaded PVC Pipe
Fittings, Schedule 80

D2467-02 ..t ieeeeeeenennn Standard Specifications for Poly (Vinyl
Chloride) (PVC) Plastic Pipe Fittings, Schedule
80

D3139-98. ... Joints for Plastic Pressure Pipes Using Flexible

Elastomeric Seals

F477-02el.. ... Elastomeric Seals (Gaskets) for Joining Plastic
Pipe
C32-04 ..., Standard Specifications for Sewer Manhole Brick

American Water Works Association (AWWA) :

B300-04.... ..., Hypochlorites
B301-04... ..., Liquid Chlorine
Cl04-04. ... ... Cement Mortar Lining for Ductile Iron Pipe and

Fittings for Water

Cl05-99. ... ... Polyethylene Encasement for Gray and Ductile
C.I. Piping for Water and Other Liquids

Cl10-03. . iiiiiin Ductile-Iron and Gray-Iron Fittings, 80 mm (3
Inches) Through 1200 mm (48 Inches) for Water
and Other Liquids

O Rubber-Gasket Joints for Ductile-Iron and
Gray-Iron Pressure Pipe and Fittings

Cl15-99. ... ... Flanged Ductile-Iron and Gray-Iron Pipe with
Threaded Flanges

Cl50-02. ... American National Standard for Thickness Design
of Ductile Iron Pipe

Cl51-96.. e, Ductile-Iron Pipe, Centrifugally Cast in Metal
Molds or Sand-Lined Molds, for Water or Other
Liquids

33 10 00 - 3



H.
I.

PART

2

02-10

C153-00. ... Ductile-Iron Compact Fittings, 80 mm (3 inches)
Through 300 mm (12 Inches) for Water and Other

Liquids

C500-02. .0 iiinnnnn.. Gate Valves for Water and Sewerage Systems

C502a-95. ... ... Dry-Barrel Fire Hydrants

C503-97 ... Wet-Barrel Fire Hydrants

C508-01.. .. uennn. Swing Check Valves for Waterworks Service, 2
Inches (50 mm) Through 24 Inches (600mm) NPS

C509-01...iiieeinnnnn.. Resilient Seated Gate Valve for Water and Sewage
System

C510-97 ... Double Check Valve Back-Flow Prevention Assembly

C511-97 ..t Reduced Pressure Principle Back-Flow Prevention
Assembly

C550-01...iieennnn... Protective Epoxy Interior Coatings for Valves

and Hydrants
C600-01.. ... Installation for Ductile-Iron Water Mains and

Their Appurtenances

Coe05-94. ... ... ... Underground Installation of Polyvinyl Chloride
(PVC) Pressure Pipe and Fittings for Water

C651-92. .. .. Disinfecting Water Mains

C800-01...cuveeeennnnn. Underground Service Line Valves and Fittings

CO900=97 .. i i i it i i i iiei Polyvinyl Chloride (PVC) Pressure Pipe, 4 Inches
Thru 12 Inches, for Water

C905-97 .. ittt iiiie. Polyvinyl Chloride (PVC) Pressure Pipe 14 Inches

Thru 36 Inches
National Fire Protection Association (NFPA):
24-05 . e Installation of Private Fire Service Mains and
Their Appurtenances
291-01. .t iiii e Fire Flow Testing and Marking of Hydrants
1141-98. . i iiiienn.. Fire Protection in Planned Building Groups

14-03. .ttt i it i iiiee Plastics Piping Components and Related Materials

01-02 . it i ettt Drinking Water System Components-Health Effects
(Sections 1-9)

American Welding Society (AWS):
A5.8-04. ...ttt Brazing Filler Metal
Foundation for Cross-Connection Control and Hydraulic Research-2005
Copper Development Association’s Copper Tube Handbook-2005

- PRODUCTS

2.1 POLYVINYL CHLORIDE PIPE AND FITTINGS:

A. Class-Rated Polyvinyl Chloride (PVC) Pipe:
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PVC pipe and accessories 100 mm to 356 mm (4 inches-14 inches) in
diameter, AWWA C900 “Polyvinyl Chloride (PVC) Pressure Pipe”, Class
200, DR 14, cast iron outside diameters, unless otherwise shown or
specified.

PVC pipe and accessories 400 mm (16 inches) or larger, AWWA C905,
“Polyvinyl Chloride Water Transmission Pipe”, Class 235, DR 18, cast
iron outside diameters unless otherwise shown or specified. Pipe and
accessories shall bear the NSF mark indicating pipe size,
manufacturer’s name, AWWA and/or ASTM Specification number, working
pressure and production code. Pipe and couplings shall be made in
accordance with ASTM D1784.

PVC Pipe and Accessories Smaller than 100 mm (4 inches): Schedule 80,
meeting the requirements of ASTM D-1785, Type 1, Grade 1. All exposed
piping shall be CPVC meeting requirements of ASTM F441.

B. Joints:

1.

Pipe 75 mm (3 inches) and Greater in Diameter: Push-on type with
factory installed solid cross section elastomeric ring meeting the
requirements of ASTM F-477.

Pipe Less Than 75 mm (3 inches) in Diameter: Threaded (ASTM D-2464)
or solvent welded (ASTM 2467). Use Teflon tape or liquid Teflon

thread lubricant approved for use on plastic on all threaded joints.

C. Fittings:

1. Class-Rated Pipe 75 mm (3 inches) in Diameter and Greater: Ductile
iron with mechanical Jjoints conforming to the requirements of AWWA
C153.

2. For Schedule 80 Pipe less than 75 mm (3 inches) in Diameter: Threaded
or solvent weld. Threaded PVC fittings shall conform to ASTM D2464.
CPVC fittings shall conform to ASTM F437 for threaded fittings and
ASTM F439 for solvent weld fittings.

2.2 VALVES:

A. Asbestos packing is not allowed.

B. Gate:

1.

75 mm (3 inches) and Larger: Resilient seated, ductile iron body,
bronze mounted, inclined seats, non-rising stem type turning counter-
clockwise to open, 1375 kPa (200 pound) WOG. AWWA C509. The resilient
seat shall be fastened to the gate with stainless steel fasteners or
vulcanizing methods. The interior and exterior shall be coated with
thermo-setting or fusion epoxy coating in accordance with AWWA C550.
Operator:

a. Underground: Except for use with post indicators, furnish valves

with 50 mm (2 inch) nut for socket wrench operation. Post
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indicator shall comply with the requirements of NFPA 24 and shall
be fully compatible with the valve provided.
b. Above Ground and in Pits: Hand wheels.
3. Joints: Ends of valves shall accommodate, or be adapted to, pipe
installed.

2.3 VALVE BOX:
Cast iron extension box with screw or slide-type adjustment and flared
base. Minimum thickness of metal shall be 5 mm (3/16 inch). Box shall be
adapted, without full extension, to depth of cover required over pipe at
valve location. Cast the word "WATER" in cover. Provide one "T" handle
socket wrench of 16 mm (5/8 inch) round stock long enough to extend 600
mm (2 feet) above top of deepest valve box.

2.4 PIPE SLEEVES:
Ductile iron or zinc coated steel.

2.5 FLEXIBLE EXPANSION JOINTS: (PROVIDE FOR DOMESTIC AND FIRE SERVICE)
Ductile iron with ball joints rated for 1725 kPa (250 PSI) working
pressure conforming to ANSI/AWWA A21.53/C153, capable of deflecting a
minimum of 30 degrees and expanding simultaneously to the amount shown
on the drawings. Flexible expansion joint shall have the expansion
capability designed as an integral part of the ductile iron ball
castings. Pressure containing parts shall be lined with a minimum of 375
um (15 mils) of fusion bonded epoxy conforming to the applicable
requirements of ANSI/AWWA C213 and shall be factory holiday tested with
a 1500 volt spark test. Flexible expansion joint shall have flanged
connections conforming to ANSI/AWWA A21.11/C110. Bolts and nuts high
strength steel with synthetic gaskets that comply with AWWA C110.

2.6 POTABLE WATER:

Water used for filling, flushing, and disinfection of water mains
and appurtenances shall conform to Safe Drinking Water Act.

2.7 WARNING TAPE
Standard, 4-Mil polyethylene 76 mm (3 inch) wide tape, detectable type,
blue with black letters, and imprinted with “CAUTION BURIED WATER LINE
BELOW” .

PART 3 - EXECUTION

3.1 BUILDING SERVICE LINES:

Install water service lines to point of connection within approximately
1500 mm (5 feet) outside of buildings to which such service is to be
connected and make connections thereto. If building services have not
been installed provide temporary caps.

3.2 REGRADING:
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Raise or lower existing valve and curb stop boxes and fire hydrants to

finish grade in areas being graded.

3.3 PIPE LAYING, GENERAL:

A.

Care shall be taken in loading, transporting, and unloading to prevent
injury to the pipe or coatings. Pipe or fittings shall not be dropped.
All pipe or fittings shall be examined before laying, and no piece shall
be installed which is found to be defective. Any damage to the pipe
coatings shall be repaired as directed by the Resident Engineer.

All pipe and fittings shall be subjected to a careful inspection just
prior to being laid or installed. If any defective piping is discovered
after it has been laid, it shall be removed and replaced with a sound
pipe in a satisfactory manner at no additional expense to the
Government. All pipe and fittings shall be thoroughly cleaned before
laying, shall be kept clean until they are used in the work, and when
installed or laid, shall conform to the lines and grades required.

All buried piping shall be installed to the lines and grades as shown on
the drawings. All underground piping shall slope uniformly between
joints where elevations are shown.

Contractor shall exercise extreme care when installing piping to shore
up and protect from damage all existing underground water line and power
lines, and all existing structures.

Do not lay pipe on unstable material, in wet trench, or when trench or
weather conditions are unsuitable.

Do not lay pipe in same trench with other pipes or utilities unless
shown otherwise on drawings.

Hold pipe securely in place while joint is being made.

Do not walk on pipes in trenches until covered by layers of earth well
tamped in place to a depth of 300 mm (12 inches) over pipe.

Full length of each section of pipe shall rest solidly upon pipe bed
with recesses excavated to accommodate bells or joints. Do not lay pipes
on wood blocking.

Tees, plugs, caps, bends and hydrants on pipe installed underground
shall be anchored. See section 3.7 “PIPE SUPPORTS”.

Close pipe openings with caps or plugs during installation. Tightly
cover and protect equipment against dirt, water and chemical, or
mechanical injury. At completion of all work, thoroughly clean exposed
materials and equipment.

Good alignment shall be preserved in laying. The deflection at joints
shall not exceed that recommended by the manufacturer.

Warning tape shall be continuously placed 300 mm (12 inches) above

buried water pipes.
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3.4 PVC PIPE:

A.

PVC piping shall be installed in strict accordance with the
manufacturer’s instructions and AWWA 605. Place selected material and
thoroughly compacted to one foot above the top of the pipe and
thereafter back filled as specified in Section 31 20 00, EARTH MOVING.
Copper Tracer Wire: Copper tracer wire consisting of No. 14 AWG solid,
single conductor, insulated copper wire shall be installed in the trench
with all piping to permit location of the pipe with electronic
detectors. The wire shall not be spiraled around the pipe nor taped to
the pipe. Wire connections are to be made by stripping the insulation
from the wire and soldering with rosin core solder. Solder joints shall
be wrapped with rubber tape and electrical tape. At least every 300 m
(1000 feet), provide a 2.3 kg (5 pound) magnesium anode attached to the
main tracer wire by solder. The solder joint shall be wrapped with
rubber tape and with electrical tape. An anode shall be attached at the
end of each line.

Magnetic markers may be used in lieu of copper tracer wire to aid in
future pipe locating. Generally, install markers on 6 m (20 foot)
centers. If pipe is in a congested piping area, install on 3 m (10 foot)
centers. Prepare as-built drawing indicating exact location of magnetic

markers.

3.5 RESTRAINED JOINTS:

A.

Sections of piping requiring restrained joints shall be constructed
using pipe and fittings with restrained “locked-type” joints and the
joints shall be capable of holding against withdrawal for line pressures
50 percent above the normal working pressure but not less than 1375 kPa
(200 psi). The pipe and fittings shall be restrained push-on joints or
restrained mechanical joints.

The minimum number of restrained Jjoints required for resisting force at
fittings and changes in direction of pipe shall be determined from the
length of retained pipe on each side of fittings and changes in
direction necessary to develop adequate resisting friction with the
soil. Restrained pipe length shall be as shown on the drawings.

Thrust blocks shall not be permitted.

PVC pipe bell and spigot joints shall be restrained with the Uni-Flange
Corp. Series 1350 Restrainer or approved equal. The restraining device
and Tee head bolts shall be manufactured of high strength ductile iron
meeting ASTM A536. Clamping bolts and nuts shall be manufactured of
corrosion resistant high strength, low alloy steel meeting the

requirements of ASTM A242.
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E. Ductile iron mechanical joint fittings used with PVC pipe shall be
restrained with UNI-Flange Corp. Series 1300 Restrainer, EBBA Iron, Inc,
Series 2000PV Mechanical Joint Restrainer Gland, or approved equal. The
restraining device and Tee head bolts shall be manufactured of high
strength ductile iron meeting ASTM A-536. Clamping bolts and nuts shall
be manufactured of corrosion resistant high strength, low alloy steel
meeting the requirements of ASTM A242.

3.6 PIPE SEPARATION:

A. Horizontal Separation-Water Mains and Sewers (does not apply to fire
lines):

1. Water mains shall be located at least 3 m (10 feet) horizontally from
any proposed drain, storm sewer, sanitary or sewer service
connection.

2. Water mains may be located closer than 3 m (10 feet) to a sewer line
when:

a. Local conditions prevent a lateral separation of 3 m (10 feet);
and

b. The water main invert is at least 450 mm (18 inches) above the
crown of the sewer; and

c. The water main is either in a separate trench or in the same
trench on an undisturbed earth shelf located one side of the
sewer.

3. When it is impossible to meet (1) or (2) above, both the water main
and drain or sewer shall be constructed of mechanical joint ductile
iron pipe. Ductile iron pipe shall comply with the requirements
listed in this specification section. The drain or sewer shall be
pressure tested to the maximum expected surcharge head before back
filling.

B. Vertical Separation-Water Mains and Sewers (does not apply to fire
lines):

1. A water main shall be separated from a sewer so that its invert is a
minimum of 450 mm (18 inches) above the crown of the drain or sewer
whenever water mains cross storm sewers, sanitary sewers or sewer
service connections. The vertical separation shall be maintained for
that portion of the wear main located within 10 feet horizontally of
any sewer or drain crossed. A length of water main pipe shall be
centered over the sewer to be crossed with joints equidistant from
the sewer or drain.

2. Both the water main and sewer shall be constructed of slip-on or
mechanical joint ductile iron pipe or PVC pipe equivalent to water

main standards of construction when:
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a. It is impossible to obtain the proper vertical separations
(1)
b. The water main passes under a sewer or drain.

(18 inches)

described in above; or

A vertical separation of 450 mm between the invert of the
sewer or drain and the crown of the water main shall be maintained
where a water main crosses under a sewer. Support the sewer or drain
lines to prevent settling and breaking the water main.

Construction shall extend on each side of the crossing until the
perpendicular distance from the water main to the sewer or drain line

is at least 3 m (10 feet).

3.7 SETTING OF VALVES AND BOXES:

A. Provide a surface concrete pad 450 by 450 by 150 mm

inches)

(18 by 18 by 6

to protect valve box when valve is not located below pavement.

Clean valve and curb stops interior before installation.

Set valve and curb stop box cover flush with finished grade.

Val

ves shall be installed plumb and level and in accordance with

manufacturer’s recommendations.

3.8 PIPE

Ins

foundations and floors.

Ins

SLEEVES:
tall where water lines pass through retaining walls, building
Seal with modular mechanical type link seal.

tall piping so that no joint occurs within a sleeve. Split sleeves

may be installed where existing lines pass through new construction.

3.9 FLUSHING:

A. Flush new water lines in accordance with AWWA C651.

B. Ini

m/s

tial flushing shall obtain a minimum velocity in the main of 0.75

ec (2.5 feet per second) at 40 PSI residual pressure in water main.

The duration of the flushing shall be adequate to remove all particles

from the line.

Flow Required to Number of Hydrant Outlets
Pipe Produce Size of Tap. in. (mm)
Diameter 2.5 ft/sec(approx.) 1 2 1/2-1in
Velocity in Main 1(25) 1/2(38) 2(51) (64 mm)
In (mm) gpm (L/sec) Number of taps on pipe
4 (100) 100 (6.3) 1 -- -- 1
6 (150) 200 (12.6) -= 1 -- 1
8 (200) 400 (25.2) -= 2 1 1
10 (250) 600 (37.9) -= 3 2 1
12 (300) 900 (56.8) -= -- 3 2
16 (400) 1,600 (100.9) -= -- 4 2

The backflow preventers shall not be in place during the flushing.
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The Contractor shall be responsible to provide the water source for
filling, and flushing the lines. Only potable water shall be used, and
the Contractor shall provide all required temporary pumps, storage
facilities required to complete the specified flushing, and disinfection
operations.

The Contractor shall be responsible for the disposal of all water used
to flush the system in accordance with all governing rules and
regulations. The discharge water shall not be allowed to create a

nuisance for activities occurring on or adjacent to the site.

HYDROSTATIC TESTING:

Hydrostatic testing of the system shall occur prior to disinfecting the

system.

After new system is installed, except for connections to existing system

and building, backfill at least 300 mm (12 inches) above pipe barrel,

leaving joints exposed. The depth of the backfill shall be adequate to

prevent the horizontal and vertical movement of the pipe during testing.

Prior to pressurizing the line, all joint restraints shall be completely

installed and inspected.

If the system is tested in sections, and at the temporary caps at

connections to the existing system and buildings, the Contractor shall

provide and install all required temporary thrust restraints required to

safely conduct the test.

The Contractor shall install corporation stops in the line as required

to purge the air out of the system. At the completion of the test, all

corporation stops shall be capped.

The Contractor shall perform pressure and leakage tests for the new

system for 2 hours to 1375 kPa (200 psi). Leakage shall not exceed the

following requirements.

1. Polyvinyl Chloride (PVC) AWWA C605. Provide to Resident Engineer
office.

---END- - -
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SECTI ON 33 40 00
STORM DRAI NAGE UTI LI TI ES

PART 1 - GENERAL
1.1 DESCRI PTI ON

This section specifies construction of outside, underground storm sewer

systens. The storm sewer systens shall be conplete and ready for

operation, including all drainage structures, franes, grate and covers,
connections to new buildings, structure service lines, existing storm
sewer |ines and existing drai nage structures and all required

i nci dental s.

1.2 RELATED WORK

A. Maintenance of Existing Uilities: Section 01 00 00, GENERAL
REQUI REMENTS.

B. Excavation, Trench Wdths, Pipe Bedding, Backfill, Shoring, Sheeting,
Braci ng: Section 31 20 00, EARTH MOVI NG

C. Concrete Wrk, Reinforcing, Placenent and Finishing: Section 03 30 00,
CAST- | N- PLACE CONCRETE

D. Protection of Materials and Equi pnent: Section 22 05 11, COVMON WORK
RESULTS FOR PLUMBI NG

1.3 QUALITY ASSURANCE

A. Products Criteria:

1. Multiple Units: Wien two or nore units of the sane type or class of
materials or equipnent are required, these units shall be products of
one manuf acturer.

2. Namepl ates: Nanepl ate bearing nanufacturer's nanme, or identifiable
trademark, securely affixed in a conspicuous place on equi pnent, or
nane or tradenmark cast integrally with equi pnent, stanped, or
ot herwi se permanently marked on each item of equipnent.

B. Conply with the rules and regul ations of the Public Utility having
jurisdiction over the connection to public stormsewer |ines and the
ext ensi on, and/or nodifications to Public Wility systens.

1.4 SUBM TTALS:
A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,

AND SAMPLES.
B. Manufacturers' Literature and Data: Subnmit the foll owing as one package:
1. Piping.
2. Jointing naterial.
3. Manhol e, inlet and catch basin naterial
4. Franes and covers.
5. Resilient connectors.
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1.5 APPLI CABLE PUBLI CATI ONS:

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.

B. American Society for Testing and Materials (ASTM:

A48-03/ AA8M03.......... Gray lron Castings
A536-84(2004)........... Ductile Iron Castings
A615- 05/ AB1I5M05........ Deforned and Plain-Billet Steel Bars for

Concr et e Rei nforcenment
A655- 04el/ A655M 04el... Reinforced Concrete D-Load Cul vert, Storm Drain
and Sewer Pipe

A742- 03/ A742M03. .. .. ... Steel Sheet, Metallic Coated and Pol yner
Precoated for Corrugated Steel Pipe

A760- 0la/ A760M Ola. .. ... Corrugated Steel Pipe, Metallic-Coated for
Sewers and Drains

A762- 00/ A762M 00. .. ..... Corrugated Steel Pipe, Polynmer Precoated for
Sewers and Drains

A798- 01/ MF98M01. ....... Installing Factory-Made Corrugated Steel Pipe
for Sewers and Ot her Applications

AB49-00................. Post - Appl i ed Coatings, Pavings, and Linings for
Corrugat ed Steel Sewer and Drai nage Pipe

A929- 01/ A929M01. .. ..... Steel Sheet, Metallic Coated by the Hot Dip
Process for Corrugated Steel Pipe

Cr76-05a/C7i6M 0O5a. . ... ... Rei nforced Concrete Culvert, Storm Drain and
Sewer Pi pe

C139-03................. Concrete Masonry Units for Construction of Catch
Basi ns and Manhol es

C150-04ael.............. Portl and Cenent

C443- 05/ C443M05. . ... ... Joints for Concrete Pipe and Manhol es, Using
Rubber Gaskets

CA78-03a/ C4A78M 03a. . . . .. Precast Reinforced Concrete Manhol e Sections

C506- 05/ C506M 05. .. .. ... Rei nforced Concrete Arch Culvert, StormDrain
and Sewer Pipe

C507- 05a/ C507M O5a. . .. .. Rei nforced Concrete Elliptical Culvert, Storm

Drain and Sewer Pipe
C655- 04el/ C655M 04el. ... Reinforced Concrete D Load Culvert, Storm Drain
and Sewer Pipe
C1433- 04el/ C1433M 04el. . Precast Reinforced Concrete Box Sections for
Cul verts, Storm Drains and Sewers
C828-03................. Low Pressure Air Test of Vitrified Cay Pipe
Li nes
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C857-95(2001)........... M ni mum Structural Design Loading for
Under ground Precast Concrete Uility Structures

C923- 02/ C923M 02. .. .. ... Resil i ent Connectors between Reinforced Concrete
Manhol e Structures, Pipes and Materials

C924- 02/ C924M 02. . ... ... Testing Concrete Pipe Sewer Lines by Low
Pressure Air Test Method

C1103-03/C1103M 03. . .... Joi nt Acceptance Testing of Installed Precast
Concrete Pipe Sewer Lines

D698-00ael.............. Laboratory Conpaction Characteristics of Soil
Using Standard Effort (12,400 ft-I1bf/ft® (600
KN-m n?))

D1056-00................ Fl exi bl e Cel lul ar Material s-Sponge or Expanded
Rubber

D2412-02................ Det erm nation of External Loading

Characteristics of Plastic Pipe by Parallel
Pl at e Loadi ng

D2321-04el.............. Underground Installation of Thernoplastic Pipe
for Sewers and Ot her Gravity Flow Applications.

D3034-04a. .............. Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe
and Fittings

D3212-96a(2003)el....... Joints for Drain and Sewer Plastic Pipes Using
Fl exi bl e El astoneric Seal s

D3350-04................ Pol yet hyl ene Pl astics Pipe and Fittings
Material s

D4101-05a. .............. Pol ypropyl ene | njection and Extrusion Materials

F477-02el............... El astoneric Seals (Gaskets) for Joining Plastic
Pi pe

F679-03................. Poly (Vinyl Chloride) (PVC) Large-Di aneter
Plastic Gavity Sewer Pipe and Fittings

F714-05................. Pol yet hyl ene (PE) Plastic Pipe (SDR-PR) Based on
Qut si de Di aneter

F794-03................. Poly (Vinyl Chloride)(PVC) Profile Gravity Sewer
Pi pe and Fittings Based on Controlled Inside
Di anet er

F894-98a................ Pol yet hyl ene (PE) Large Dianeter Profile Wall
Sewer and Drain Pipe

F949-03................. Poly (Vinyl Chloride) (PVC Corrugated Sewer
Pi pe with Smooth Interior

F1417-92(2005).......... Installati on Acceptance of Plastic Gavity Sewer

Li nes Using Low Pressure Air
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NOTE: ASTM test nethods shall be the current version as of the date of
adverti senent of the project.
C. Anerican Association of State H ghway and Transportation Oficials

( AASHTO) :
HB17.................... St andard Specifications for H ghway Bridges
MLO0-04. ................ Bi t um nous Coated Corrugated Metal Cul vert Pipe
and Pi pe Arches
MLO8-05................. Joints for Circular Concrete Sewer and Cul vert
Pi pe Using Flexible Watertight Gaskets
MO4-04. ................ Corrugat ed Pol yet hyl ene Pi pe, 300-1500 mm (12 to

60 inches) Dianeter
PART 2 - PRODUCTS
2.1 PIPING
A. Gravity Lines (Pipe and Appurtenances):
1. Polyvinyl Chloride (PVQ:
a. Pipe and Fittings, Type PSM PVC Pipe, shall conformto ASTM D3034,

Type PSM SDR 35. Pipe and fittings shall have el astoneric gasket
joints providing a waterti ght seal when tested in accordance with
ASTM D 3212. Gaskets shall conformto ASTM F 477. Sol vent wel ded
joints shall not be permtted.

2.2 JO NTI NG MATERI AL:

A. Pol yvinyl Chloride (PVC Pipe:

1. PVC Plastic Pipe: Joints shall conply with ASTM D3212, El astoneric
Gaskets shall conply with ASTM F477 and as recommended by the
manuf act urer.

2.3 MANHOLES, | NLETS AND CATCH BASI NS:

A. Manholes, inlets and catch basins shall be constructed of precast
concrete segnental blocks, precast reinforced concrete rings, precast
rei nforced sections, or cast-in-place concrete. Manholes, inlets and
catch basins shall be in accordance with the latest edition of the
| daho Standards for Public Wrks Construction standard details, and the
followi ng VA requirements, in case of variance, VA requirenents
super sede:

1. Precast Concrete Segnental Blocks: Blocks shall conformto ASTM C139
and shall not be less than 150 mm (6 inches) thick for manholes to a
depth of 3.6 m (12 feet); not |less than 200 nm (8 i nches) thick for
manhol es deeper than 3.6 m (12 feet) deep. Blocks shall be not |ess
than 200 nm (8 inches) in length. Blocks shall be shaped so that
joints seal and bond effectively with cenent nortar. Parge structure
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interior and exterior with 15 mm (1/2 inch) of cenent nortar applied
with a trowel and finished to an even gl azed surface.

2. Precast Reinforced Concrete Rings: Rings or sections shall have an
i nside dianeter as indicated on the draw ngs, and shall be not |ess
than 1200 mm (48 inches) in dianmeter. Wall thickness shall conformto
requi renents of ASTM C76, except that |lengths of the sections may be
shorter as conditions require. Tops shall conformto ASTM C478. Top
section shall be eccentric cone type. Steps on inside wall shall be
in the same plane from bottom of structure to manhol e cover.

3. Precast Reinforced Concrete Manhole Risers and Tops: Design, nmaterial
and installation shall conformto requirenents of ASTM C478. Top
sections shall be eccentric. Steps on inside wall shall be in the
sanme plane from bottom of structure to nmanhol e cover.

4. Flat top manhol e tops shall be reinforced concrete as detailed on the
dr awi ngs.

5. Precast Catch Basins: Concrete for precast sections shall have a
m ni mum conpressive strength of 35 MPa (5,000 psi) at 28 days, ASTM
A615, Grade 60 reinforcing steel, rated for AASHTO HS20-44 | oadi ng
with 30 percent inpact, and conformto ASTM C-857.

6. Mortar:

a. Precast Concrete Segnental Block Structures: By volune, 1 part of
Portland cenment, |/4 part |ine hydrate, and 3 parts sand.

b. Precast Reinforced Concrete Ring and Ri ser Structures: By vol une,
1 part of Portland cenent and 2 parts sand. Water in mixture shal
produce a stiff, workable nortar, but shall not exceed 21L (5-1/2
gal l ons) per sack of cenent.

7. Flexible sealing conpound shall be packaged in extruded preformnmed
shape, sized to conpletely fill the joint between precast sections,
and form pernmanently flexible watertight seal. The sealing conpound
shal | be non-shrink and nmeet AASHTO M 198B

8. Frames and covers shall be gray cast iron conform ng to ASTM A48. The
frame and cover shall be rated for HS20-44 | oadi ng, have a studded
pattern on the cover, and the words “stormsewer”. The studs and the
lettering shall be raised 8 nm (5/16 inch). The cover shall be a
m ni mum of 600 nm (24 inches) in dianeter and shall have four 19 mm
(3/4 inch) vent holes and two lifting slots. The bearing surface of
the frame and cover shall be machine finished. The cover shall fit
firmy on the frane w t hout novenent when subject to traffic.

B. Frane and Cover for Gratings: Frane and cover for gratings shall be in
accordance with the |atest edition of the Idaho Standards for Public

Wor ks Construction standard details. Wight, shape, size, and waterway
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openings for grates and curb inlets shall be as indicated on the
dr awi ngs.

2.4 CONCRETE:
Concrete shall be in accordance with the latest edition of the Idaho
Standards for Public Wrks Construction. For concrete not specified in
above standards, concrete shall have a m ni mum conpressive strength of
20 MPa (3000 psi) at 28 days. The cenent shall be Type |1l conformng
to ASTM C150. Concrete shall conformto the provisions of Division 03 of
t hese specifications.

2.5 REI NFORCI NG STEEL:
Rei nforcing steel shall be defornmed bars, ASTM A615, Grade 40 unl ess
ot herw se not ed.

2.6 PRECAST REI NFORCED CONCRETE BOX.
Precast Rei nforced Concrete Box: For highway | oadings with 600 mm (2
feet) of cover or nore subjected to dead | oad only, conformto ASTM
C1433; For less than 600 nm (2 feet) of cover subjected to hi ghway
| oadi ng, conformto ASTM C1433.

2.7 WARNI NG TAPE:
Standard, 4-M1| polyethylene 76 mm (3 inch) w de tape detectable type,
purple with black letters, and inprinted with “CAUTI ON BURI ED STORM
SEVER BELOW .

PART 3 - EXECUTI ON

3.1 EXCAVATI ON FOR STORM DRAI NS AND DRAI NAGE STRUCTURES:
Excavation of trenches and for appurtenances and backfilling for storm
drains, shall be in accordance with the applicable portions of Section
31 20 00, EARTH MOVI NG

3.2 PI PE BEDDI NG
The beddi ng surface of the pipe shall provide a firmfoundation of
uni formdensity throughout the entire length of pipe. Concrete pipe
requi renments are such that when no bedding class is specified, concrete
pi pe shall be bedded in a soil foundation accurately shaped and rounded
to conformwith the | owest one-fourth of the outside portion of circular
pi pe. Wen necessary, the bedding shall be tanped. Bell hol es and
depressions for joints shall not be nore than the length, depth, and
wi dth required for properly making the particular type of joint. Plastic
pi pe bedding requirenents shall neet the requirenents of ASTM D2321.
Beddi ng, haunching and initial backfill shall be either Class IB or
Class |l material. Corrugated netal pipe bedding requirenents shall
conformto ASTM A798.

3.3 CGENERAL PI PI NG | NSTALLATI ON
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A. Lay pipes true to line and grade. Gravity flow sewer shall be laid with
bel | s faci ng upgrade.

B. Do not lay pipe on unstable nmaterial, in wet trench or when trench and
weat her conditions are unsuitable for the work.

C. Support pipe on conpacted bedding nmaterial. Excavate bell holes only
| arge enough to properly make the joint.

D. Inspect pipes and fittings, for defects before installation. Defective
materials shall be plainly marked and renoved fromthe site. Cut pipe
shal | have smpboth regular ends at right angles to axis of pipe.

E. Clean interior of all pipe thoroughly before installation. Wen work is
not in progress, open ends of pipe shall be closed securely to prevent
entrance of stormwater, dirt or other substances.

F. Lower pipe into trench carefully and bring to proper line, grade, and
joint. After jointing, interior of each pipe shall be thoroughly w ped
or swabbed to renove any dirt, trash or excess jointing materials.

G Do not lay sewer pipe in sane trench with another pipe or other utility.

H Do not walk on pipe in trenches until covered by |ayers of shading to a
depth of 300 mm (12 inches) over the crown of the pipe.

I. Install gravity sewer line in accordance with the provisions of these
specifications and the foll ow ng standards:

1. Polyvinyl Chloride (PVC) Piping: ASTM D2321

J. Warning tape shall be continuously placed 300 nm (12 i nches) above storm

sewer pi ping.
3.4 REGRADI NG

A. Raise or |ower existing manholes and structures frames and covers in
regraded areas to finish grade. Carefully renove, clean and sal vage cast
iron frames and covers. Adjust the elevation of the top of the manhol e
or structure as detailed on the drawi ngs. Reset cast iron frane and
cover, grouting below and around the frame. Install concrete collar
around reset franme and cover as specified for new construction.

B. During periods when work is progressing on adjusting manhol es or
structures cover elevations, the Contractor shall install a tenporary
cover above the bench of the structure or nmanhol e. The tenporary cover
shall be installed above the high flow elevation within the structure,
and shall prevent debris fromentering the wastewater stream

C. The Contractor shall conmply with all OSHA confined space requirenents
when working within existing structures.

3.5 CONNECTI ONS TO EXI STI NG VA- OANED MANHOLES OR PI PELI NES
Make pi pe connections and alterations to existing manhol es or pipelines
so that finished work will conformas nearly as practicable to the
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applicabl e requirements specified for new manhol es or pipelines,
i ncludi ng concrete and masonry work, cutting, and shaping.
3.6 MANHOLES, | NLETS AND CATCH BASI NS

A. Ceneral
1. Grcular Structures:
a. Precast concrete segnental blocks shall lay true and plunb. Al

hori zontal and vertical joints shall be conpletely filled with
nortar. Parge interior and exterior of structure with 15 nmm (1/2
inch) or cement nortar applied with a trowel and finished to an
even gl azed surface.

b. Precast reinforced concrete rings shall be installed true and
pl unb. The joints between rings and between rings and the base and
top shall be sealed with a preformflexible gasket nmateria
specifically manufactured for this type of application. Adjust the
I ength of the rings so that the eccentric conical top section will
be at the required elevation. Cutting the conical top section is
not acceptabl e.

c. Precast reinforced concrete manhole risers and tops. Install as
specified for precast reinforced concrete rings.

2. Rectangul ar Structures:

a. Reinforced concrete structures shall be installed in accordance
wi th Division 03, CONCRETE of these specifications.

b. Precast concrete structures shall be placed on a 200 nm (8 inch)
reinforced concrete pad, or be provided with a precast concrete
base section. Structures provided with a base section shall be set
on a 200 mm (8 inches) thick aggregate base course conpacted to a
m ni mum of 95 percent of the maxi mum density as deterni ned by ASTM
D 698. Set precast section true and plunb. Seal all joints with
preform fl exi bl e gasket materi al

3. Do not build structures when air tenperature is 0 degrees C (32
degrees F), or bel ow.

4. Invert channels shall be smpoth and semcircular in shape conform ng
to inside of adjacent sewer section. Make changes in direction of
flowwith a smooth curve of as large a radius as size of structure
will permt. Make changes in size and grade of channels gradually and
evenly. Construct invert channels by one of the |listed nethods:

a. Forming directly in concrete base of structure.

b. Building up with brick and nortar.

5. Floor of structure outside the channels shall be snooth and sl ope
toward channels not |ess than 1:12 (25mm per 300nm 1-inch per foot)
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nor nmore than 1:6 (50mm per 300nm 2 inches per foot). Bottom sl ab
and benches shall be concrete.

6. The wall that supports access rungs or |adder shall be 90 degrees
vertical fromthe floor of structure to nanhol e cover.

7. Install steps and | adders per the manufacturer’s recomrendati ons.
Steps and | adders shall not nobve or flex when used. Al |oose steps
and | adders shall be replaced by the Contractor.

8. Install manhole franes and covers on a nortar bed, and flush with the
finish pavenent. Frames and covers shall not nobve when subject to
vehicular traffic. Install a concrete collar around the frame to
protect the franme fromnoving until the adjacent pavenent is placed.
In unpaved areas, the rimelevation shall be 50 mm (2 inches) above
t he adjacent finish grade. Install a 200 mm (8 inches) thick, by 300
mm (12 inches) concrete collar around the perinmeter of the frane.

Sl ope the top of the collar away fromthe frane.
3.7 CURB | NLETS, CATCH BASI NS, AND AREA DRAI NS:
Rei nforced concrete as shown or precast concrete.
3.8 I NSPECTI ON OF SEWERS

I nspect and obtain the Resident Engi neer's approval. Thoroughly flush

out before inspection. Lanp between structures and show full bore

i ndicating sewer is true to line and grade. Lip at joints on inside of

sewer is prohibited.

3.9 TESTING OF STORM SEVERS
A Gravity Sewers (Select one of the follow ng):

1. Air Test: Plastic Pipes conformto ASTM F1417. Testing of individua
joints shall conformto ASTM C1103.

2. Exfiltration Test:

a. Subject pipe to hydrostatic pressure produced by head of water at
depth of 900 mm (3 feet) above invert of sewer at upper nmanhol e
under test. In areas where ground water exists, head of water
shall be 900 mm (3 feet) above existing water table. Mintain head
of water for one hour for full absorption by pipe body before
testing. During 1 hour test period, neasured nmaxi mum al | owabl e
rate of exfiltration for any section of sewer shall be 11L (3.0
gal l ons) per hour per 30 m (100 feet).

b. If nmeasurenents indicate exfiltration is greater than maxi mum

al | owabl e | eakage, take additional neasurenents until |eaks are
| ocated. Repair and retest.
---END- - -
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